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and here’s how 
Pheoll solved it 












It’s no picnic .. . this rising cost of labor and material . . . 
especially to a cost-control engineer. 






However, new ways are constantly being found to improve quality 
while cutting expenses. In this instance a cost-conscious engineer, 
working closely with a Pheoll Sales Engineer, discovered how he 
could save his company money on a brass terminal item. 


The fastener in the picture formerly had a hole drilled laterally 
through the head, into which a wire was inserted and soldered. It 
was necessary also to prevent the terminal from turning as the 
nut was tightened. 


Pheoll facilitated the assembly operation by producing a brass 
terminal with special lugs under the head to prevent turning... 
and also incorporated a wide slot, instead of a hole, in the head 
to speed and simplify the wire connection when soldering. 


Result was the reduction in cost of producing this fastener by 
66%. One more example of the cost-conscious quality engineering 
. .. custom work you can expect .. . when you bring your 
fastener problems to Pheoll. 



















Pheoll Manufacturing Company, Inc. 


5700 WEST ROOSEVELT ROAD CHICAGO 50, ILLINOIS 
Use postpaid card. Circle No. 201 
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e The 2000 mph Valkyrie led 
North American Aviation in- 
to a new “manufacturing 
program” 


solving space-age production 
problems on a practical basis. 
For this story, turn to page 
32. 
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You 


Considered 





ELECTRONIC WELDING 


for your metal-joining and component assembly problems? 


Choose from over 30 equipment combinations. Remember, 
Weldmatic ELECTRONIC WELDING means metal fusion 
without heat damage... greater reliability, greater strength, 
no cold joints. And now Weldmatic offers automatic seam weld- 
ing with variable firing control. Our free 24-page brochure 
describes techniques, applications, and the complete Weld- 
matic line — world’s most extensive. 





UNITEK 


CORPORATION 


WELDMATIC DIVISION & %.” 4 950 Royal Oaks Drive, Monrovia, Calif. 
Use postpaid card. Circle No. 204 








Letters to the Editor 


Strength of Screw Threads 


In your June issue is an article 
entitled “The Strength of Screw 
Threads.” Would you send us four 
reprints for distribution in our 
engineering department? 

Henry W. Meyer 
Engineering Department 
Gardner-Denver Company 
Quincy, Illinois 


e Reprints of this article will soon be 
available to all interested readers. 


Susie’s “Autobiography” 

Please send me Susie, or, if she 
is not available, send her auto- 
biography entitled “Shop Tips on 
Blind Riveting.” 

R. O. Clark 
Editor, Process Manual 
Aerojet-General Corporation 
Azusa, California 
e While a few copies of her “auto- 
biography” are still available, we are 


sorry to report that Susie is only an 
artist’s dream girl. 


Torque Considerations 


I missed your article on “Torque 
Considerations in Design” which 
was published in your January 
issue. If possible I would appre- 
ciate receiving tearsheets. 

John D. Budrean 

R & D Engineer 

Verson Allsteel Press Co. 

Chicago, Illinois 
e Our supply of tear sheets was 
exhausted long ago, but we now have 
reprints available to interested readers, 


Spike Welding 


In an article in the March edi- 
tion, mention was made of a new 
type welder called a “spike 
welder.” It would be appreciated 
if you would send us further in- 
formation. 

Lou Moses, Supervisor 

Weld Engineering Section 
Mfg. Research & Processes 
Republic Aviation Corporation 
Farmingdale, New York 


Would you send us more infor- 
n ation regarding the welding ma- 
cline mentioned on page 20 of 
your March issue. 
N. J. Hebert 
Administrative Engineer 
Architectural Products Div. 
The Kawneer Company 
Niles, Michigan 
e Further information is available from 
the Weldex Division, Metal Craft Com- 
pany, 3300 Doris St., Detroit, Michigan. 
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...a new high strength, one piece, thin wall insert that 
may be installed in a hole only one thread size larger 
than the engaging bolt. 


VERY SMALL OUTER DIAMETER e STANDARD 
EXTERNAL AND INTERNAL THREADS 


e INSTALL IN SMALL AREAS e MADE OF 
17-4PH STAINLESS STEEL OR HIGH 
STRENGTH ALUMINUM ALLOY 


e INTERNAL THREAD LOCK TO MIL-N-25027 
e EXTENDED LIFE INTERNAL THREAD 
LOCK (150 to 500 cycles) AVAILABLE IN 
STAINLESS STEEL SERIES 


e AVAILABLE IN SIZES *10 thru Y,” 


QUICK INSTALLATION 





Install Expand Serrated Collar X ) 


FOR ORIGINAL DESIGN, REPLACE- 
MENT OF WIRE-TYPE INSERTS, 
AND REPAIR OF DAMAGED THREADS 


FREE ENGINEERING DATA BOOK 


.. reveals how SLIMSERT'’s revolutionary new design 
will help make present or new designs stronger and 


lighter. Request on your company’s letterhead. 


as — ROSAMN, INC. 


—_—_—— 
= 2901 West Coast Highway - Newport Beach, California 


Designers and Manufacturers 





Copyright 1960 Rosan Eng'r., Inc, * *A trademark of Rosdn Engineering Corp. 


Use postpaid card. Circle No. 205 








STRAIGHT and ACCURATE WIRE 
FROM COILED RODS 
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, Courtesy of 
THE AJAX-HOGUE WIRE DRAWER sige eae 3g 
is a complete wire drawing unit custom designed ; 


to fit any make cold header or cold nut former. It 
cold draws wire in a straight line and coats wire from 
hot-rolled, pickled and limed rod as it feeds into the header. 





A wire drawer attached to your header assures easier 
heading and improved products . . . The wire 
enters the header straight and gives straightness 

to the headed product. You are sure of uniformly 


accurate size wire from successive coils. 


Write for Bulletin 111-A 





designed and built by 










* MANUFACTURING COMPANY 


aX CLEVELAND 17, OHIO 


110 S. DEARBORN ST., CHICAGO 3, ILLINOIS 
W. P. WOOLDRIDGE CO. - BURLINGAME, CAL. - LOS ANGELES 22, CAL, 


THE 
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NEW PLANT 


You are cordially invited to 
visit us in Our new 

factory — 242,000 sq. ft. of 
busy and well-organized 
manufacturing capacity. 


COLD-HEADED 
SPECIAL PARTS 


Substantial savings are often available to manufacturers 
through the use of low-cost cold-headed parts in place 
of complex assemblies. Our sales engineers and field 
representatives are ready to give you skilled advice on 
possible applications in your products. Call your 


Elco representative. 


ys 


ELCO *: SCREW CORPORATION 


Write 
for Full 
information 
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ONE AIR MOTOR MAKES 
1,173 SPECIFIC TOOLS! 


That’s what we mean by air tool versatility and interchangeability. Here’s 
how it works: Your Gardner-Denver Air Tool Specialist starts with the 
basic air-motor unit—our new, quiet, powerful No. 3 motor. By selecting 
from a variety of “building block’’ handles, reduction gears, attachments : 
and clutches, he can assemble a total of 1,173 different air tools. Larger or 
smaller air motors provide a comparable range of tools in other sizes. Each 
Gardner-Denver screw driver, nut setter, wrench or drill is just right for 
solving a specific problem for you. And find out, too, how Gardner-Denver 
specialists can work with your tool engineers to design and build auto- 

matic machines that exactly fit your particular production jobs. 
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ONE TOOL—TWO JOBS 


This versatile Gardner-Denver multiple 
nut setter adjusts to the bolt pattern of 
two different models. One operation 
tightens all nuts simultaneously—each 
to predetermined torque. Standard han- 
dles and spindles assembled on mounting 
plate designed to handle any bolt pattern. 
Bulletin 16-101. 


NO TORQUE REACTION 


Here’s the Gardner-Denver 16C-5 an- 
gle nut setter that not only reaches 
around corners and into channels, but 
accurately senses specified torque. It’s 
equipped with an angle version of the 
popular “‘Safe-Torque”’* clutch. Pow- 
erful, muffled air motor. 

*Licensed Trade-Mark of Scully-Jones & Company 











HIGH-CAPACITY RATCHET WRENCH 


Here’s your solution to large nuts in awkward 
places. It handles high torque to 150 ft.-lb., yet, 
this Gardner-Denver 17B-515 ratchet wrench has 
the versatility and durability of the famous 
Gardner-Denver ratchet wrenches in smaller 
sizes, Bulletin 17-51, 
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FORD 
SPEEDS PRODUCTION 


of automatic transmissions with 
three pneumatic production ma- 
chines—specially designed by 
Gardner-Denver. These units 
automatically and simultaneous- 
ly feed cap screws, hold and sup- 
port the transmission, and set the 
screws on the oil pan assembly in 
a fraction of manual time. This is 
typical of the many tough prob- 
lems Gardner-Denver solves for 
production men—in drilling and 
tapping, as well as fastening. 









NEW REVERSIBLE TOOLS 


To solve small-capacity fastening 
applications, Gardner-Denver intro- 
duces a new line of No. 1 motor re- 
versible tools. Screw drivers and nut 
setters are available with suction 
pickup feature, plus a variety of 
clutches and angle attachments, 
Write for information. 


Use postpaid card. Circle No. 208 









In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Ave., Toronto 16, Ontario 








CUT TAPPING COSTS 


Now precision tapping of clean, accurate threads is quick, 
easy and economical with new Gardner-Denver air-powered, 
positive-feed Tru-Thread (T.M.) Tappers. ‘“‘Controlled-pitch’’ 
lead screw feed prevents tap breakage, and tearing or stripping 
of threads. Bulletin 93-31. 















AUTOMATE 
YOUR DRILLING 


New Gardner-Denver Airfeedrills® with air-check feed control 
make it easy and inexpensive to automate almost any drilling 
setup. Mount them as a drilling unit of 2, 20 or more spindles 
for automatic hole processing. Use one as a stationary or 
portable drill, too, Bulletin 92-121, 










EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


GARDNER - DENVER 


Gardner-Denver Company, Quincy, Illinois 
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tOtal 2 gives you 


the Superior Solution! 


was the Superior 

Solution to this application 
This unique Ramco design, full-circle 360 degree retaining 
ring opens up unlimited possibilities for improved design 
and economies in thousands of new or present products. 
Check these outstanding features: 
v¥ Uniform wall allows installation with 

minimum clearance. 
v Two turn, full-circle design eliminates gaps. 
v No special tools needed for installation or removal. 
v No tooling needed for prototypes. 
v Develops ‘“‘friction lock’’ under load. 
v Single or multi-turn designs available. 
Vv Always uniform in quality. 
v Special designs for high-speed or tolerance 

stack-up problems. 


age 22: et 
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was the Superior 
Solution to this application 


This Ring provides the answer to easy, lightweight, low 
cost assemblies and reduced manufacturing costs. Made in 
a variety of types and sizes for the smaller shaft or housing 
diameters. Check these Circolox features: 


v ‘‘Deep-groove’’ design permits maximum thrust 
with minimum weight. 


v Easily installed or removed. 

v Available in a variety of materials. 

v Wide choice of finishes available. 

Vv Always uniform in quality. 

Vv Meet Government and Industry Standards. 
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You may be passing up important performance 
advantages by trying to make one type of retain- 


No other retaining ring manufacturer can offer 
you the advantages of the tOtal 2. Only Ramsey 


ing ring do the job of the two modern types. 
tOtal 2 means that you have a choice of two rings 
to best fit your particular application ... to give 
you the superior solution to your retaining ring 
problems. 


offers the improved die-formed Circolox Ring and 
the unique, coil-wound Spirolox to cover total 
retaining ring application needs. 


The complete tOtal 2 story is contained in the new 








Spirolox-Circolox Engineering Manual and Tech- 
nical Bulletin Service. Mail the coupon below to 
get your copies without cost or obligation. 


RANICO 







IT TAKES 2 MODERN TYPES OF 


retaining rings 


TO SOLVE ALL YOUR PROBLEMS 


RAMSEY CORPORATION | 






Ij Box 513, Dept. U, St. Louis 66, Missouri 
i without cost or obligation, please 
manufactured by 


RAMSEY CORPORATION! === Eire 


Enter my name on complimenta 
0 ubeunelion list for Technical Bulletins 
a subsidiary of 


bringing the latest -solving 
Thompson Ramo Wooldridge Inc. avromotive group &§ ©°™*"” 
8 AA. 











ideas and applications. 





City. Zone........State............ 
—e Sk ey ee ee ee a a 





Use postpaid card. Circle No. 209 
July, 1960 9 








W-SAVE TIME 
with new AS&W 





SAVE! neavyweieut cois SAVE! unitizep coms 


save down time, handling time and storage space! cut down handling operations, make more efficient storage! 


These continuous wire coils, weighing up to 2,000 
pounds, speed up mill production by reducing down time 
for reel changes; save on handling and storage since one 
large coil takes the place of several smaller ones of same 
total weight. Heavyweight coils carry no price extra! 


Where your machines cannot accommodate extra long-run 
coils, these unit packs offer great saving in handling time 
and storage space. One unit, containing several smaller 
coils, is easily handled; takes up less storage space than the 
same coils stored separately. 


SAVE! PLATFORM COIL CARRIER 
—ideal for ordering, handling large quantities of wire! 
The disposable platform coil carrier, made up of U-shaped 


wire fastened to a platform, can hold up to 3,000 pounds of 
special wires in one continuous length. 


(iss) American 
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SAVE | PAY-OFF sales 


speed up handling, storage —protect wire finish! 


Long-run continuous coils of wire are packed and delivered 
in heavy fibre containers. These Pay-Off Drums are easy 
to handle and stack for storage; ideal for use where wire 
finish requires special protection from dirt and mill atmos- 
pheres. Size of wire, length and weight of coil to your 
specifications. No return on containers. 


Another American Steel & Wire 
“Customer Service” Feature 


These new American Steel & Wire Packages are designed 
to help you save storage space, to reduce your handling 
time to a minimum and to speed up your production lines. 
For more information on these packages and the ways to 
use them to plan for better warehousing, get in touch with 
American Steel & Wire. General Offices: 614 Superior 
Avenue, N. W., Cleveland 13, Ohio. 


USS and American are registered trademarks 


Manufacturers Wire 


Use postpaid card. Circle No. 210 











SAV E | DISPOSABLE SPOOLS 
are easy to handle and stack, take up little space! 


These new non-returnable spools can be supplied with 
any amount of fine wire from 5 pounds to 65 pounds. 
They are easy to handle individually, and when shipped 
in quantity are delivered 36 to a pallet, ready to store 
as is. 


American Steel & Wire 
Division of 
United States Steel 


Columbia-Geneve Stee! Division, San Francisco, Pacific Coast Distributors © Tennessee Coal & Iron Division, 
Fairfield, Als., Southern Distributors © United States Stee! Export Company, Distributors Abroad 









OLD HANDLE required four mount- 
ing boles—and four tapped boles 
in the sash member. During instal- 
lation, epee boles were often 
damaged and bad to be retapped. 
Handles frequently loosened in 
service because the screws “worked” 


NEW HANDLE bas but two mounting boles. 
Just two Plug Nuts, preplaced in the sash 

member, make possible a far stronger con- 
nection than the old four-bole mounting. 
Thread damage problems are virtually 

eliminated, and screws can’t “work” 
to cause loosening. 





On projected 
metal windows 


Plug Nuts cut installation costs... 
permit improved handle design 


Using Plug Nuts to fasten window handles, a leading window manufacturer 




















was able to: (1) improve handle design; (2) reduce installation cost; : eis : 

(3) eliminate handle loosening. peueh op amet bomen Dabined bale 
Plug Nuts are hardened, threaded inserts designed to be pressed into ductile material flows into knurls and annular 

material. Once inserted, the Plug Nut becomes a self-clinching, pre-placed Kote ‘pet Mitr Wes shear ate Geedees 

nut—improving fastenability of thin or soft materials, such as steel, brass through material. 


and aluminum. Plug Nuts are ideal for blind or hard-to-reach locations, and 
do not affect flatness of product material. 

Plug Nuts are made for use in any thickness of material down to .030” and 
in any tap size from #4 to 34”. You can order Plug Nuts in case hardened 
steel, brass, various grades of stainless and aluminum in a full range of 
finishes. Write for samples and complete application data. Call your Lamson 
Distributor for immediate service on standard fasteners. ' F 

Distributors: Franchises for the sale of Plug Nuts Se rie 
are available in selected territories. 


LAMSON & SESSIONS 


5000 TIEDEMAN ROAD + CLEVELAND 9, OHIO 
Plants in Cleveland and Kent, Ohio + Chicago and Birmingham 
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THE EDITOR’S VIEW 


WE RUSH TOO MUCH TO ENJOY OUR DESTINATION 





i of this bustling age is 
that everyone seems to have 
a compulsion to rush to and from 
any destination—whether it be to 
the corner store or to a distant 
city. 

We can’t really enjoy being at 
our destination because of con- 
cern for making the return trip 
as soon as possible. It has reached 
the point where, even before we 
leave, we make sure our cohorts 
know the exact time of our re- 
turn. No longer can we spare the 
time to browse in the local store, 
or explore points of interest in far 
away places. 

And apparently this is as true 
of design engineers as of other 
mortals, although if anyone in this 
hectic industrial world should be 
relatively unfettered as to time, 
it should be these engineers. 

But such is not the case, for 
those who attended the recent De- 
sign Engineering Show at the 
Coliseum in New York City seem- 
ed as bound by the limitations of 
time as anyone else. What a pity 
they couldn’t have added a few 
more hours to their stay so as to 
include a visit to some of the city’s 
outstanding architectural struc- 
tures, such as the United Nations 
Building, or the Guggenheim 
Museum which was opened a few 
months ago. 

The latter is just a short stroll 
across Central Park from the 
Coliseum. We visited this last 
great work of Frank Lloyd 
Wright, and our only company 
was several hundred school child- 
ren and their teachers. Here 
would have been a wonderful op- 


portunity for designers from in- 
dustry to see what can be done 
with just commonplace material— 
concrete and steel in this instance. 

This new museum was designed 
for the explicit purpose of exhibit- 
ing contemporary art under the 
most favorable of indoor lighting 
conditions. It is a tribute to the 
genius of Mr. Wright that this 
concept also resulted in a struc- 
ture which is a piece of art in 
itself. 

We personally were impressed 
with the ethereal nature of this 
concrete building. And to enjoy 
it fully, one must take an elevator 
to what would be the sixth floor, 
and stroll down the gently sloping 
ramp which winds a circular route 
down around the inside of the 
building. Along the way you can 
view paintings and drawings “sus- 
pended in light” against the cir- 
cular wall. 

The entire center of the build- 
ing is open from the domed roof, 
to the floor, providing a view 
uncluttered by structural sup- 
ports. The self-supporting ramp 
is an integral part of the wall. 

Standing at the edge of the 
ramp, at any point along its cir- 
cular route, one can look into this 
open expanse and sense a light- 
ness and airiness which is un- 
common to totally enclosed build- 
ings. Without concern for the art 
on exhibit, this view alone is 
worth a visit to the Guggenheim 
Museum. It should be a “must” 
for every design engineer, as well 
as every structural engineer, who 
has an opportunity to visit New 
York City. 


Duar £. 


Managing Editor 
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FAST, HAMMER-DRIVEN RIVET ECONOMICAL 
FOR BLIND AND OPEN APPLICATIONS 








BLIND % TURN 
RIVETS | FASTENERS! FASTENERS! LATCHES 
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Fig. 1 Inserted in hole, Southco 
Rivets are quickly set by driving 
pin with hammer. No special 
tools are required. Bucking is 


not necessary. 





Fig. 4 Ideally suited for “blind’’ applications, Southco Rivets 
are worked by one man from one side only and require mini- 


Fig. 2 Expanded prongs force 
sheets or parts together, hold 
them tightly in compression. 
No metal is removed, no grind- 


ing or finishing is required. 














mum space inside closed area. They eliminate costly bucking 





Fig. 5 Access or 
open fastening util- 
izes the simplicity, 
speed and vibra- 
tion-resistance of 
Southco Rivets. 





ADJ. PAWL DOOR 





Fig. 6 Ferrules are 
used as spacers for 
numerous applica- 
tions. Here the 
Southco Rivet 
forms a drawer pull 
in conjunction with 
a flanged tube. 





RETAINING 
SPRINGS 





~ 
PLY-HEAD* 
RIVETS 


WN 
*TRADE MARK 
OF SOUTH 
CHESTER CORP. 


Fig. 7 Increased 
head size distrib- 
utes holding pres- 
sure over larger 
area, permits 
higher loading on 
wood, plastics and 
similar materials. 


ANCHOR 


NUTS 








Fig. 3 Pin is locked securely into rivet by displaced 
metal filling unique grooves. Compression forces 


@eeeeeaeeeeoe eee eeeee eevee ee eeeeceeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeeeees 


are utilized for greater strength. 








Fig. 8 A blind head 
can be formed in- 
sidethe wood. This 
application is par- 
ticularly useful 
when it is desirable 
to have one surface 
of the wood un- 
marred. 
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arrangement or time-consuming finishing. Supplied as a unit, 
they require no job time for assembly or fitting. 








FREE 
RIVET FOLDER 








Send for your free copy of 
“Southco Drive Rivets” 
Folder. Gives complete in- 
formation on the applica- 
tion, installation, and speci- 
fications of aluminum and 
steel Drive Rivets. 

Write on your letterhead 
to Southco Division, South 
Chester Corporation, 257 
Industrial Highway, Lester, 
Pennsylvania. 








hoon co fee 


©1957 
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The State of Business 
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WHO ARE “THE UNEMPLOYED’’? 


At mid-December 1959, unemployment in the 
nation was estimated at 3.6 million. This was 90,000 
less than in November, reflecting primarily the re- 
call of workers laid off as a result of the steel strike. 


Usually, unemployment rises seasonally about 
100,000 between these months. Although unemploy- 
ment at mid-December, seasonally adjusted, had de- 
clined to 5.2% of the labor force and was well 
below the 1957-58 recession high of 7.6%, it was 
still somewhat higher than in the summer of 1957, 
which marked the peak of the preceding boom. This 
failure to drop back to the previous low also oc- 
curred following the 1953-54 recession. 


This reflects the considerable movement into and 
out of a growing labor force. Much of this new 
labor consists of married women, older persons and 
the very young, the first to be affected by seasonal 
factors and shifts in the economic climate. The ir- 
reducible minimum of unemployed may total as 
much as 1.5 million, or 2% of the labor force. 

Information on unemployment is compiled each 
month by the Bureau of the Census. Statistical pro- 
jections are based on a monthly sample of civilians 
14 years and over. Unemployed include those who 
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did not work all during the survey week and were 
looking for work. 


Those awaiting the results of efforts to find jobs 
within the 60 days preceding the survey week are 
regarded as looking for work. Also included are 
those who (a) were waiting to be recalled to a job 
from which they had been laid off, (b) were waiting 
to report to a new job scheduled to start within the 
following 30-day period, or (c) would have been 
looking for work had they not been temporarily ill 
or believed that no work was available in the com- 
munity of the type sought. Strikers are considered 
employed. 

Looking at November 1959, for instance, a little 
more than half of the unemployed had been out of 
work for less than five weeks. An additional 28° 
had been idle for 5 to 14 weeks. Both of these groups 
probably included some workers who had not yet 
been recalled to jobs from which they had been 
laid off as a result of the steel strike. Twenty-one 
per cent of the total had been out of work for 15 
weeks or more—since before the strike. Twelve per 
cent had been out of work for 27 weeks or longer. 


What characterizes the group which has been un- 
employed consistently for a long time? One out- 
standing characteristic: the group includes a high 
proportion of unskilled workers. Those with less 
skill tend to be laid off earlier and to remain out of 
work longer. Among the major occupational groups, 
extended unemployment in November was most 
common for laborers (excluding farmers and 
miners.) 

Expressed as a percentage of labor force, the 
rate of unemployment for non-white workers was 
2% times the rate for white workers in November. 
Differences were even greater for men, where the 
rate for the non-white was 3 times that for the 
white. 

Age is another important factor in long-duration 
unemployment. The incidence of persistent unem- 
ployment is greatest for men and women under 24 
and for men over 65. The difficulty encountered by 


continued 


15 








sie 














State of Business, continued 


many older workers in finding 
a job is well known. Less well 
recognized is the difficulty of the 
young worker—often inexperi- 
enced, unskilled and with limited 
education—to gain a foothold 
promptly. 


Some of the movement into and 
out of the labor force is seasonal, 
but much of it reflects shifts in 
the economic climate. From 1957 
to 1959, for example, which in- 
cludes the period of recession, the 
civilian labor force increased by 
1.4 million. The armed forces de- 
clined by roughly 200,000 so that 
the total labor force went up only 
1.2 million. This was less than 
half as much as the increase in 
population 14 years old and over. 


From 1954 to 1957, on the other 
hand, a period in which economic 
activity rose strongly, the labor 
force increased 2.6 million, or 
slightly more than the rise in 
population of working age. Be- 
hind the rise in total labor force 
was the increase of 3.1 million in 
the civilian sector and a drop of 
one-half million in the armed 
forces. 
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Although employment in 1959 equaled a 
record high, the rate of unemployment re- 
mained above the postwor average. 

This 1954-56 experience illus- 
trates how the labor force can 
expand—largely through married 
women and older people seeking 
work—in a tight labor market. 
The number employed usually 
‘can increase far more than would 
be indicated by the number un- 
employed. There is some “fric- 
tional” unemployment, which re- 
sults from high voluntary quit 
rates and seasonality in opera- 
tions. 
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Unemployment is more com- 
mon in some industries, such as 
mining. Important here is the 
secular decline in coal mining as 
a result of mechanization and 
competition from gas and oil. 

In manufacturing, textile 
workers have experienced long 
periods of idleness. Persistent un- 
employment was relatively high 
among construction workers dur- 


ing the first half of 1959. 


Just as unemployment is pro- 
nounced in certain age, color and 
occupational groups, continuing 
high levels of unemployment are 
more common in some areas than 
in others. The Bureau of Employ- 
ment Security, in a July 1959 
study, classified 17 major areas 
and 53 smaller centers as areas 
with substantial labor surplus. 
Unemployment rates here were at 
least 50% above the national 
average during four of the five 
preceding years. 


Many of these areas are located 
in the northeastern states. New 
England textile centers have had 
prolonged unemployment as a re- 
sult of declining markets for wool 
and cotton textiles, as well as the 
relocation of some mills. Numer- 
ous coal mining centers appeared 
on the list. Pennsylvania and West 
Virginia have 18 areas so classi- 
fied. Pockets of persistent unem- 
ployment are found also in the 
mining fields of Kentucky and 
southern Illinois. Many of these 
communities are not within com- 
muting distance of cities where 
jobs are available. The popula- 
tion has not adjusted in these 
problem areas. 


In the midwest, the largest of 
these areas is Detroit, where em- 
ployment has been adversely af- 
fected by decentralization of auto 
manufacturing facilities, automa- 
tion, declines in the amount of 
defense work and shifting con- 
sumer preferences among various 
autos. Note that Detroit was a 
“boom town” during much of the 
post-war period and attracted a 
large labor force from outside the 
area. Since 1956 it has had a sub- 
stantial labor surplus. . 
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Industry Briefs 

Commerce Secretary Mueller 
has promised that “no hardship 
will be worked on American in- 
dustry” in the 28-nation tariff 
negotiations in September. Lower 
tariffs will be considered for 2200 
imports to the U.S. . . . Rumor 
continues that Chrysler (re- 
sources) and American Motors 
(management) will merge. . . 
Russia is wooing Ghana in hopes 
of ousting Kaiser from its $173 
million Volta River hydroelectric 
project contract..... 20 top econo- 
mists predict an 8 to 12 month 
recession beginning in mid-1961 
led by reduced industry and con- 
sumer “big ticket” spending and 
a government surplus. . .. Alumi- 
num’s new product uses are rising 
this year, up 30% in autos to 
182,000 tons, 300% in cans, 18% 
in construction and equipment. 
Industry will produce 2.15 million 
tons. ... Florida’s largest juice 
distributor, Tropicana, (50% of 
the market), is sitting out a 30-day 
suspension for spiking orange con- 
centrate with cane sugar... Steel 
production may puncture 60% of 
capacity during the July slump. 

. Dealers still have to cleanup 
over 1 million ’60 cars stocked. 
Profit margins on new cars 
jumped from $60 to $70 on the 
average this spring. But used car 
prices are dropping .Mack 
Trucks joined the list of manufac- 
turers with captive installment 
finance subsidiaries . . . GM is in- 
creasing production capacity at 
three overseas subsidiaries: Vaux- 
hall by 100,000 units to 350,000; 
Opel to 420,000; and Holden in 
Australia to 125,000 .. . The FTC 
is intensifying its surveillance of 
advertising to end the use of bogus 
guarantees and warranties... 
Growing replacement market in 
appliances was shown in a survey 
which pegged percentage of major 
appliances being 10 years or older 
still in use as over 35%. ° 
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PIONEER 


STEEL BALL COMPANY, INC. 
MILL STREET, UNIONVILLE, CONNECTICUT, U.S.A 








KEYSTONE WIRE 


rewards 
bal! manufacturer 


Rolling from the heading dies of Pioneer Steel Ball 
Company, Inc. of Unionville, Connecticut, come steel 
bearing balls made from wire for uses ranging from 
missiles to roller skates, to bag fasteners, to balls for 
burnishing. 

Pioneer bearing balls must conform to approved 
engineering standards with sphericity often specified 
as close as .00001”. To get maximum quality, Pioneer 
makes a point of knowing their basic material—wire! 

President N. Martinelli says, “This combination of 
right chemical analysis with special drawing and ther- 
mal treatment results in proper end quality. You can’t 
have one without the other. That’s why we like 
Keystone “XL” Ball Bearing Wire. It has consistent 
flowability and hardenability properties.” 

Keystone “XL” Ball Quality Wire conforms repeat- 
edly to analysis of interior hardening properties and 
exterior workability for upset actions. Care in drawing 
the wire assures consistent characteristics—uniform 
size, extremely fine grain structure, flowability that re- 
sults in long die life and high quality bearing balls. 

Perhaps your wire problem can be solved the 
Keystone way. Phone or write today for consultation 
with a Keystone representative regarding application 
of “XL” Heading Wire to your product. 


HEADED BEARING BALL before (on left) 


Keystone Steel & Wire Company, Peoria 7, Illinois 
and after flash grinding. Uniform wire char- i i: 





acteristics are required for close tolerances. 


fowetiliy is the secret. 
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NEW IDEAS tron 


then check the coupon below for full information and free tést samples 
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“NU-CUP® POINT GRIPS 
THINWALL TUBING BETTER 
THAN ALL OTHERS TESTED!” 


42% sharper angle 
on point cuts deep 
into the metal in a 
circular manner! 


CONVENTIONAL 














An independent manufacturer tested 
all types of poinis to find the one that 
would hold best...and perform most 
dependably. He chose NU-CUP. Could 
you use this idea? 

Check No. 1. (Name et 


: : rew 
of Mfr. on request.) : + ~4 


THIS COST-CUTTER 
TAKES 50% MORE TORQUE 


BECAUSE OF SLABBED HEAD CONSTRUCTION! 





Costs less than comparable 
hexagon head set screws. 


FS If you are having 

== trouble with stripped 
© heads or insufficient 
# holding power,chances 
are the Setko Slabbed 
Head Set Screws are 
just the idea you need 
; .. Available in all 
/ points and metals. 
jy Check No. 2! 





IS VIBRATION CAUSING 
LOOSE SET SCREWS ON 
YOUR PRODUCTS? . .. 
ELIMINATE THIS PROBLEM 


= WITH ZIP-GRIP®! 


Slight variation of 
thread causes locking 
action on mating 
surface! 


Proven as an outstanding principle in 
many products, Zip-Grip has found 
particular acceptance wherever the 
stress of movement or vibration occur. 
Makes an outstanding adjusting screw 


.Can be reapplied 
many times . . . Got et 
idea? Check No. 3. 
7? . Screw 











TINY SCREWS DO BIG 
HOLDING JOB... THEY'RE 
CALLED “MINI-MITE” 


You'll find them 
perfectly-produced 
counterparts to their 
big brothers! 


If miniaturization is one 
of the fields that you’re 
interested in, then you'll 
see many good ideas in 
the perfectly - produced, 
money saving selection 
of Mini- Mites... Why 
pay for Specials when 
these can keep your costs 
at a minimum...Get 
the idea? Check No. 4. 
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crew 
& Mtg. Co. 
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crevy 
& h4fg.Co. 
NEW SELF-LOCKING 


Ts SET SCREW SELECTOR 
CHART LISTS OVER 1,001 COMBINATIONS. 


Helps you determine available 
combinations best for your 
particular application! 
Here is another Setko first... A com- 
plete listing of locking actions, points, 


metals, drives, etc., Oa 
including suggested ee “sy 
applications of the & Po tere 
complete lineof A ~~ ~~ >> 
Setko self-locking eee te ae 
screws... It's jam oe dj 


packed with 
ideas for you! ~~~ —~ 
Check No. 5, <> ~ 


TS 








“'SETKO HOPPER FEEDER 
SAVED US $42,000 
IN FIRST YEAR.” 


Here’‘s the first 
truly Automated 
method of hopper 
feeding Headless 
Set Screws. 


Unlene Setko eooe Feeder design 
orients headless Set Screws then feeds 
them to a driving device... Savings 
like the one shown above are but one 
of the advantages (name of mfr. on 
request) ... Product quality is comnsis- 


tent, etc. This cost- 
et 
crevy 
& Rtg. Co. 


you can't miss! 
Check No. 6. 





fz 
“a 
os 


cutting idea is one 
a a a ce ek em 








NOW YOU CAN GET COLD FORGED 
“PERFECT HOLE” CAP SCREWS 

IN THE NEW 60 SERIES... 

and in STAINLESS STEEL, TOO! 


A AAANARRAR RRS 





If you're a user of Cap Screws you'll 
want to examine these yourself... We 
know you'll get our idea of trying to 
produce a perfect product consistently 
. We're sure you'll appreciate their 
performance once you've tried them . . 
Would you like tese samples? We'll be 
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C THERE'S A BARREL-FULL 
ly) 3 OF IDEAS IN THE NEW 
28-PAGE SETKO CATALOG #23. 
\\\ 


The complete line 
of cost-cutting 
SETKO Socket 
Screw Products 
is at your 
fingertips. 


You'll want this compact catalog for 
your personal use... And you'll partic- 
ularly like the easy to read manner in 


which it has been 

prepared. Want a et 

copy? Check No. 8. rey 
&DAfg.Co. 
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Mifg.Co. 


705 MAIN STREET, BARTLETT, ILLINOIS 


Please send me Idea information on 
items checked below. (If FREE sam- 
ples are wanted of any of these prod- 








ucts, send your specifications ). 
(0 1. Nu-Cup () &. Self-Locking 
Selector Chart 
CD 2. Slabbed Head O68 Seis 
0 3. Zip-Grip (7. Cap Screw 
(0 4. Miri-Mite 0 8. Catalog — 
ADDRESS. 
‘ = oi 
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industry at Work 






















A mechanical model that demonstrates how atoms 
move in gases, liquids, and solids has been developed 
at the General Electric Research Laboratory. The 
new device, in which several hundred glass beads 
jostle each other on a vibrating platform, is help- 
ing GE researchers toward the solution of one of 
modern science’s more important problems: how 
atoms move in liquids. 

In the model, developed by David Turnbull and 
Robert Cormia, the glass beads are stand-ins for 
atoms. They are poured onto a round glass plate 
with a “fence” around the outside to keep them from 
rolling off. The plate, suspended from springs, is 
vibrated constantly by a motor mounted beneath 
it. The constant motion leads the beads to behave as 
atoms are believed to. This behavior, in the model, 
can then be photographed and studied. 

“The properties of matter result from the inter- 
action of many atoms,” says Turnbull. “The long 
range objective of material science is to calculate 
these interactions and thereby predict the behavior 
of matter. However, precise calculations are ex- 
tremely difficult and models can be of use by sug- 
gesting how such calculations may be simplified. 

“Most models developed heretofore have had the 
shortcoming of not illustrating atomic motion. The 
unique feature of the present model is that the glass 
beads, representing atoms, are kept in the ceaseless 
random motion that atoms are believed to be in at 
all times. A remarkable number of the atomic inter- 
actions that are believed to occur in actual matter 
are illustrated by the model.” 

When only a few beads are poured onto the moving 
plate, the “atoms” behave as they do in a gas— 
moving rapidly over relatively long distances be- 
tween collisions with other atoms, and arranging 
themselves in no particular pattern. As more beads 
are added, the atoms travel shorter and shorter 
distances, although they are still moving rapidly 
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Hundreds of glass beads act out the role of atoms in 
liquids at the G.E. Research Laboratory. At right, the 
beads are loosely packed, and no pattern is visible. At 
left, a ‘solid’ has formed, and the ‘grain boundaries” 
are visible. 





A device which depicts the behavior of atoms was de- 
veloped by David Turnbull (right) and Robert Cormia (left), 
who is ready to add more “‘atoms"’ to the surface of a 
“crystalline solid.” 
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Industry at Work, continued 


and are showing no pattern. This 
condition represents atomic be- 
havior in a liquid. As the number 
of atoms continues to increase, 
they eventually “freeze” into a 
solid—becoming confined most of 
the time to a particular position, 
and forming a distinct pattern of 
several large areas separated by 
lines called “grain boundaries.” 
By means of movies taken of 
the model, many aspects of atomic 


behavior are being studied, in- 
cluding the question of how the 
large areas of close-packed atoms 
enlarge themselves, pushing their 
grain boundaries out until neigh- 
boring small areas disappear. One 
drawback to the model is that 
the glass beads do not attract one 
another, as real atoms are sup- 
posed to do. Inside a solid mate- 
rial, however, such atomic attrac- 
tions largely cancel each other out. 


MINIATURE CORES HELP TRANSMIT MESSAGES FROM SPACE 


Miniature filters, which are 
used to transmit and receive in- 
formation from missiles, satellites 
and for other less exotic uses, are 
growing smaller and smaller. 


The special core units in the 
filters have been reduced from 
4% pounds to 1/3 of an ounce. 
Since there are 23 filters in a com- 
plete set or “package,” the weight 
savings alone is tremendous. 





Pictured is the smallest (.260” in diameter) 
and the largest (5.218” in diameter) of the 
powdered cores used in electronic equipment. 


Arnold Engineering, a subsidi- 
ary of Allegheny Ludlum, sup- 
plies the powder core, which is 
the working member of the filter 
unit. These cores are made of 
molybdenum permalloy powder 
compressed under high pressures, 
annealed and then finished. The 
filter can transmit and receive in- 
formation on certain frequencies 
and filters out other frequencies. 
By using certain type filters, a 
missile or satellite can transmit 
such information as altitude, pres- 


sures, radiation, direction, various 


gases in the stratosphere or ionos- 
phere and other valuable informa- 
tion. Also, with the filter, changes 
in direction are made possible. 


With such filters as Burnell & 
Co., Inc., makes, it is possible to 
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receive several messages over the 
same wire. 


In 1947 the telemetering system, 
which uses 23 filters, and aux- 
iliary equipment weighed a total 
of 207 pounds. This same type 
equipment with the sub-miniature 
and micro-miniature units would 
weigh 11.1 ounces. 


While it was necessary to get 
compactness and lightweight into 
the systems, it was vitally neces- 
sary to get reliability. All Burnell 
filters are triple checked, and 
must withstand tests to have 100% 
reliability. The filter units are 
tested for 100-G’s or 100 times the 
force of gravity and at 2000 cycles 
per second vibration test. In ad- 
dition, they are tested for elec- 
trical loads. Each unit must with- 
stand ultra high voltage loads far 
in excess of the load it might be 
expected to encounter in use. 


The unit is hermetically sealed 
or encapsulated. It is then ready 
to meet the tests of space. 


a 


WORLD'S LONGEST permanent transp 





THE MAGIC HINGE in the Private Pro 
teaching aid golf club is designed to 
“break” with an incorrect swing. If 
properly swung, the club acts like a 
regulation wood driver. Stainless steel 
is supplied by Allegheny Ludlum. 


FORD EXPERIMENTS WITH 
500 MPH LAND VEHICLE 


Engineers are looking to the 
day when a revolutionary land 
vehicle, called a levacar, may 
travel from city to city at 500 mph 
or more, sliding on a thin film of 
compressed air. 

Alex L. Haynes, of the Ford 
Motor Co., said his company has 
already built experimental leva- 
cars and is continuing to develop 
the idea. 

In operation, levacars carrying 
a number of passengers, are 
mounted on flat-topped tracks, 
similar to railroad tracks. A 
stream of compressed air fed to 
“levapads,” which fit around the 
track, lift the vehicle a fraction of 
an inch above the track surface. 
This virtually eliminates friction, 
while an aircraft engine provides 
the forward push. * 





ort belt conveyor system has been 
installed in Oklahoma. The 5'/2-mile, all-weather conveyor carries limestone 
and shale at the rate of 1000 tons an hour from Ideal Cement Company's 
quarry in Lawrence to its plant in Ada. 
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TIPS ON FASTENER APPLICATIONS BY STANSCREW 


Bright or Heat-Treated Hex Cap Screws? 
Each can save you money 


Bright and heat-treated hex cap screws (SAE Grade 5) 
are produced to the same dimensional specifications. 


Heat-treating, which results in a somewhat higher 
cost, gives superior hardness. The greatest difference 


is the higher tensile strength, as shown below. 


HOW TENSILE STRENGTH COMPARES 








Diameter Bright Cap Screws Heat-Treated Cap Screws 
Coarse Thread Tensile Strength Tensile Strength 
(UNC) (Pounds) (Pounds) 
V4" 2,200 3,800 
5h_” 3,600 6,300 
%” 5,350 9,300 
%” 9,800 17,050 
%" 14,450 27,100 
%" 21,400 40,100 

















Pick The Right One 


Selecting the right cap screw can mean substantial 
savings. For example, in the support plate assembly 
at right, six 34” bright cap screws were used. Investi- 
gation showed four *%;" heat-treated cap screws could 
do the job more efficiently. By eliminating two fasten- 
ers and substituting a smaller size, total fastener costs 
were cut 37% . . . and important additional savings 
were made by reducing machining and assembly time. 


The best answer for any application can be deter- 
mined only after careful consideration of the advan- 
tages and disadvantages of both fasteners. 


Bright Hex Cap Screw Advantages 


1. In pure fatigue (no pre-stress on the fastener) 
the difference in fatigue strength between a 
bright and a heat-treated cap screw is not suffi- 
cient to offset the cost difference. 


2. When bolting low strength materials, high 
clamping forces can cause the material under 
the bolt head to indent. Here the higher clamp- 
ing force of the heat-treated screw offers no 
advantage. 


AB: te. dl 








Fastener costs were cut 37% when heat-treated cap 
screws were substituted for “brights” in this support plate. 


3. In applications where joint rigidity requires a 
certain minimum number of fasteners, “‘brights”’ 
usually are the economical answer. 


4. Greater availability from local sources simplifies 
field maintenance. 


Heat-Treated Hex Cap Screw. Advantages 


1. In a rigid joint you get far more clamping force 
per dollar cost. 


2. The shear strength per dollar cost is substan- 
tially higher. 


3. When heads are exposed to abrasive conditions, 
heat-treated screws will sustain considerably 
less damage or wear. 


Hold Inventories Down 


Obviously, the best and cheapest screw for each job 
varies with the application. Unless you use a very 
large quantity of each grade, however, it is seldom 
wise to stock two grades of the same size and type of 
fastener, since this raises inventory costs. Normally 
the simplest and cheapest approach is to stock the 
stronger . . . or heat-treated . . . variety. 


For Further Information 


Our fastener specialists will be happy to ~ te you fur- 
ther information or ——— = specific = onal 
tions. You can get in touch with them oe your 
local Stanscrew distributor. He’ll also be happy to 
supply you with any of Stanscrew’s 5,500 different 
types and sizes of standard fasteners. 


STANSCREW FASTENERS 
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STANDARD SCREW COMPANY 


Use postpaid card. Circle No. 215 
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CHICAGO | THE CHICAGO SCREW COMPANY, BELLWOOD, ILLINOIS 
HIMS | HARTFORD MACHINE SCREW COMPANY, HARTFORD , CONNECTICUT 
WESTERN | THE WESTERN AUTOMATIC MACHINE SCREW COMPANY, ELYRIA, OHIO 


2701 Washington Boulevard, Bellwood, lilinois 
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Stainless Steel Hi-Shear rivets, used throughout the 
Hound Dog in shear applications, meet 125,000 psi 
minimum shear and 220,000 psi tensile range require- 
ments. Combined with R-Monel collars, these Hi-Shears 
can be used to temperatures up to 800°F. 


Hi-Shears fasten structural fittings in the Guidance 
Compartment Doors (right) and primary structure in 
the Auto-Navigator area (below). 


The best are blended together. A substantially greater striking range 
at supersonic speeds occurs when the newest air-to-ground nuclear 
missile, the North American Aviation GAM-77 Hound Dog is mated 
to its launching platform, the Boeing B-52 intercontinental bomber. 


In the Hound Dog and its pylon, Hi-Shear rivets are widely used 
throughout the entire stucture. Additionally in each B-52, tens of thou- 
sands of titanium Hi-Shears are used in primary structure. .. these light 
weight fasteners literally save hundreds of pounds of structural weight 
... resulting in more range and greater payloads. 


Hi-Shears, Hi-Torque bolts as well as the new preload controlled Hi- 
Lok fasteners are available in high strength materials up to 5% chrome 
die steel (156,000 psi shear—280,000-300,000 ultimate tensile range ) 
and in temperature materials including 17-4PH to 900°, A286 to 
1300° Inconel X to 1400°, Rene 41 and M252 to 1750° and 2% 
Ti-Moly (Hi-Shears only) to 2700-2800°F. 


HI-SHEAR’* TRADEMARK REGISTERED U.S. PAT. OFFICE, U.S. PATENTS 2,355,579 
2,355,580; D-138-579; OTHER U.S. AND FOREIGN PATENTS PENDING 








by hii’ RIVET TOOL COMPANY 


2600 WEST 247TH STREET, TORRANCE + CALIFORNIA 


Use postpaid card. Circle No. 216 
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Assembly and Fastening Ideas 





CLAMP SEALS, CONNECTS HOSE REEL LINE 


William Turk Company, Lynwood, California 
manufacturer of spring-loaded hose reels for oil, 
water, and air lines gets two jobs done with one 
application of Circle clamps. 

Reels which automatically retract the hose are 
used in service stations and industrial plants. A 
large rubber ball just below the hose nozzle or air 
fill valve acts as a stop to prevent the hose from 
winding all the way back into the reel cover. The 
ball also protects -the fitting from absorbing the 
shock of the retracting line. 

A clamp is used as an air-tight connection between 
the hose line and the valve or nozzle insert, and it 
also serves as a retainer to prevent the ball from 
being driven down over the insert. If this were 
allowed to happen, the insert could become loosened 
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NEW CONTROLS AIM AT QUALITY SPOTWELDS 


An idea conceived as early as 1943 by engineers 
at The Budd Company, Philadelphia, has been de- 
veloped into a product being offered on a produc- 
tion basis. An electronic spotwelding control utilizes 
the feedback principle to produce “ideal” conditions 
for welding regardless of the actual conditions that 
would normally affect weld quality. 

The Monautronic V-2 automatically compensates 
for conditions which would result in substandard 
welds with conventional controls. Variations in line 
voltage, applied force, electrode wear, variations in 
surface finish, fitup, thickness or hardness of ma- 
terial, shunting effect, contamination and other 
variables are corrected. 

What’s more, the control cannot produce a sub- 
standard weld without locking out. It prevents the 
operator from continuing to weld until he has cor- 
rected the abnormal condition. 
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Assembly & Fastening Ideas, continued 


by continual impact and leaks 
could develop. 

The one-piece round metal 
clamp has two U-shaped forward 
folds and is tightened by squeez- 
ing these folds together with a 
simple hand tool. Radial action 
clamps the hose evenly all around, 
minimizing the problem of slight 


variations in hose diameter. This 
simplifies production assembly 
and repair in the field. 

Also, because the clamps can 
take a larger variation in outside 
diameter than the ferrules pre- 
viously used, the problem of fit- 
ting swollen rubber or synthetic 
lines in service is minimized. 


SPECIAL PRESS AUTOMATES ASSEMBLY OF WICK-FED BEARINGS 


A special press, which auto- 
mates the assembly and lubrica- 
tion of end bells for fhp and in- 
tegral motors up to 100 hp, may 
also be used to assemble automo- 
tive distributors and other small 
wick-fed bearing assemblies. 

Permapress enables a four-fold 
increase in production rates over 
unintegrated assembly, states 
David Tann, Permawick Com- 
pany president. Capacity ranges 


Denison A-frame press has been 
adapted as basic unit of this machine. 





oe ‘ 


i#@Tubular Rivet machine is the basic unit of this special machine which auto- 


up to 750 completed assemblies 
per man hour. 

The special machine press-fits, 
rivets or stakes complex assem- 
blies and injects a measured por- 
tion of fluid wicking, in a single 
operation. A typical electric motor 
assembly consists of two end-caps, 
bearing bracket, thrust plate, 
plate and rubber retaining ring. 
With an indexing table, the unit 
is adaptable to multi-stage as- 
sembly. It may also be adapted to 
hopper feeding. 

Key to the automatic operation 
is the self-wicking lubricant 
which eliminates the need for 
hand inserting solid wicks. The 
lubricant, a blend of turbine grade 
oil and finely particled cellulose 
fibers, 85% oil by volume, is in- 
jected during the press’ cycle 
time. 

Volume of the injection is con- 
trolled to within 2/10 of a gram. 
100% inspection of the filling 
operation is provided by a spe- 
cially designed sensing switch 
which stops the press, if there is 
any error in the assembly or 
lubricating process. 


mates assembly and lubrication of electric motor end bells. Indexing table 


permits two stage assembly. 
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WIRE THREAD INSERTS 
SAVE $300 REPAIR BILL 


The audio-visual department of 


the public schools of Spartanburg, 
S.C. was faced 
with a $300 re- 
pair charge in- 
volving eleven 
16 mm movie 
sound projec- 
tors. The reel 
arm is fastened 
to the projector 
by two screws. 
The threads in 
the aluminum 
casting of the 
projector had 
stripped. 
Stainless steel 
Heli-Coil wire 
thread inserts 
repaired the 
projectors on 
the spot for 
about $6.50. 
Standard 
drilling, tap- 
ping, inserting procedure was fol- 
lowed for a permanent repair. 





BONDING METAL TO GLASS 
WITH EPOXY CEMENT 

In the laboratory of a West 
Coast refinery, epoxy cement has 
replaced litharge and glycerine 
mix as a means of bonding metal 
to glass and creating a joint im- 
pervious to attack by hot 
petroleum waxes and solvents. 

The application involves labora- 
tory equipment, specifically cali- 
brated glass tubes used for Ameri- 
can Society of Testing Materials 
Method D 156-53 T. 

The problem was sealing these 
graduated tubes into metal fit- 
tings in such a-way that the joint 
would be chemical and _heat- 
resistant. The seal created when 
a tube is cemented to its base and 
drain-cork must withstand a full 
range of petroleum waxes whose 
melting points are anywhere from 
128 to 165°F., but where tem- 
peratures as high as 250°F. do 
occur. 

Previously the refinery had 
used a litharge and glycerine mix 
but found that this material did 
not always provide a satisfactory 
seal and tended to be messy to 
use. When Metalset A-4 was used 
instead, a stronger, leak-resistant 
bond was created. . 
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THE CARE AND FEEDING 







of parts discharged at 
high or low heights 


DPS ELEVATING FEEDERS 
elevate, orient and feed parts of 
almost any size, shape and ma- 
terial to other machinery for 
processing and assembly. High 
capacity storage bins are de- 
signed to assure a steady flow of 
parts to elevating mechanism re- 
gardless of load level. 
Orientation of parts is accom- 
plished at discharge point of 
elevator — simplifying external 
track construction. Feeder can 
be arranged for right- or left- 
hand discharge. Return chutes 
are cushioned. 
New Bulletin 2812 has full data 
on DPS elevating feeders. Write 
for your copy today. 


of fragile or 
finished parts 


DPS VIBRATORY FEEDERS 
are bowl type units that gently 
handle parts too light or fragile 
to be handled in rotary type 
feeders. Through a simple elec- 
tromagnetic drive, a vibrating 
action is transmitted to the bowl 
causing the parts to move up a 
circular, inclined track. The ori- 
ented parts then enter feed tube 
or discharge track to machining 
or assembly areas. 


of parts for 
high-production 
assembly 

DPS ROTARY FEEDERS employ 


radially slotted or grooved ro- 
tating collector rings. Efficient 
orienting and feeding of parts is 
achieved through proper design 
and engineering of baffle plate, 
selector guard, feed track, and 
escapement mechanism. Three 
different designs are available to 
meet holding, orienting and feed- 
ing requirements. Safety clutch 
prevents, damage to motor or 
gears in the event of parts jam- 
ming. 


Detroit Power Screwdriver Company offers in- 
dustry’s most complete line of selective feeders . . . 
ranging in holding area from 80 cu. in. to 20 cu. 
ft. For complete details, call your DPS representa- 
tive or write direct. Ask for free catalogs! 15,398 


2815 W. Fort St. 





DETROIT POWER SCREWDRIVER COMPANY 


6 Detroit 16, Michigan 


A Subsidiary of Link-Belt Company 


Use postpaid cord. Circle No. 218 
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RIVNUTS° streamline tank design; 
eliminate damage to product 


This oil reservoir, fabricated by Stolper Steel Corporation, 
Menomonee Falls, Wisconsin, for a husky new Allis-Chalmers 
tractor-shovel, requires removable cover plates. This is accom- 


plished with flush-mounted RIVNUTS and threaded bolts. 


With RIVNUTS, all possible damage is eliminated, since the 
RIVNUTS project inside the tank. Installation is simple: holes 
drilled and countersunk, RIVNUTS upset with a heading tool. 
Flush installation permits obtaining a liquid-tight joint with- 
out grinding. 

RIVNUTS are the only one-piece blind rivets with internal 
threads. If you’d like recommendations on a specific fastening 
problem, please send a print of your part. For descriptive 
bulletin, see Sweet’s Product Design File, or write Dept. AE-7, 
B. F. Goodrich Aviation Products, a division of The B. F. Goodrich 
Company, Akron, Ohio. 


B. E Go 0 drich Rivnuts 


Use postpaid card. Circle No. 219 


B.EGoodrich 
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Blind rivets are installed by pneumatic power 
tool to join gussets to aluminum tubing to 
form outrigger structure. 





World's largest three-axis antenna has ex- 
ceptional structural rigidity. The 60-ft. alumi- 
num reflector weighs 15 tons 
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CHOOSE ANTENNA FASTENERS 


To meet high shear strength 
requirements, over 30,000 blind 
rivets are used in assembling the 
world’s largest three-axis an- 
tenna. 

In addition to the Huck OS 
rivet, whose hole-filling charac- 
teristics contribute to its shear 
strength, the antenna design calls 
for Huck lockbolts for all me- 
chanically joined structural as- 
semblies in the deflector and sup- 
porting framework. 

Designed and developed by 
Philco Western Development 
Laboratories, Palo Alto, Calif., the 
antenna has been built for the Air 
Force under contract to the Lock- 
heed Missiles and Space Division. 
It is to be used for reception of 
telemetered information and data 
from satellites and missiles in any 
phase of flight. 

The need for rigidity in the 
structure is evident from the per- 
formance specifications set up. 
The antenna responds to tracking 
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FROM THE FIELD 
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FOR SHEAR, TENSILE STRENGTH 


commands to an accuracy of plus- 
or-minus two milliradians (about 
11°). Low deflection character- 
istics are built into the framework 
and deflector through square alu- 
minum tubing assembled with 
fasteners having high shear and 
tensile strength, clamping action 
and positive mechanical lock. 

Huckbolts were chosen for their 
speed of installation, positive pull- 
together action and positive me- 
chanical lock. Conventional blind 
rivets were used in other non- 
structural areas, such as deflector 
skin attachment. 

The 3%” nominal diameter rivet 
is made up of a 7075-T6 aluminum 
alloy pin and a 5056-H14 alumi- 
num alloy sleeve. Ultimate shear 
strength is 4535 Ib.; installed aver- 
age tensile strength is 3320 lb. 

The lockbolts of 2024-T4 alumi- 
num alloy have installed shear 
strength of 4650 lb.; tensile 
strength, 4730 lb. Installation is 
by air power tool. 


GANG CHANNEL CUTS PRINTED CIRCUIT MOUNTING TIME 


Using a gang channel instead of 
individual nuts, mounting time of 
printed circuit connectors was cut 
by two-thirds in a time-motion 
study of electronic assembly at 
Hughes Aircraft Company, Fuller- 
ton, California. 

The part, a Kaylock G19199 
miniature gang channel, uses tiny 
self-locking, floating nuts. Other 
advantages: Elimination of special- 
ly designed, spin-type wrench; no 
reaching around the assembly to 


position nuts; worker remains 
continued 
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simplify 
machining, 
speed assembly 


with 


INDUSTRIAL 


RETAINING RINGS 





Eliminate costly tooling and machining 
..-speed assembly... by using precision- 
made InpusTRIAL Retaining Rings. Avail- 
able for immediate delivery in types, fin- 
ishes and sizes exactly right for your job. 


Send for catalog and free samples. 


€ series 1000—External Rings* 
C series 2000—External Rings* 
G series 3000—Internal Rings 
© series 3100—External Rings 
*Also available stacked for speedier application. 


All series except 2000 available bowed 
for resilient take-up of end play. 


IRR 


Originators of modern retaining ring dispensing. 


INDUSTRIAL RETAINING RING CO. 
Dept. A-7, 57 Cordier Street 


Irvington 11, New Jersey 
Use postpaid card. Circle No. 220 











Field Reports, continued 


comfortably seated throughout 
most of the assemblage. 

Maximum channel width is 
300”. Material of the channel: 
type 321 cres. Nuts: carbon steel, 
4-40 thread size, with service tem- 
perature up to 500°F. 


DIFFUSION WELDING MAKES 
BONDS POSSIBLE AT 650°F 

Advances in diffusion welding 
now make it possible to obtain 
excellent bonds at temperatures 
as low as 650°F, metals joining 
specialists at Battelle Memorial 
Institute report. The new method, 
related to forge welding, involves 
the use of one or more intermedi- 
ate metals to join the base ma- 
terial. D. C. Martin, a welding 
technologist at the Columbus, 
Ohio, research center, said that 
intermediate metals used in 
studies at Battelle have usually 
been ones which could be applied 
by plating. 








Before changeover to channel, installation re- 
quired use of two tools and a long reach. 
Now, using gang channel, connectors are 
mounted with one tool, less fatigue, in one- 
third the time. 


Intermediate metals, he ex- 
plained, make it possible to make 
joints at temperatures far below 
those which would be required if 
two pieces of metal were pressure 
bonded directly to each other. 
In some cases, the intermediate 
metals provide a further advan- 
tage. They may also drastically 
reduce or eliminate the need for 
deformation during bonding. 


G.E. BONDS SIX DISSIMILAR PLASTICS IN NEW HAIRDRYER 


A new portable hairdryer re- 
quired adhesives which would 
bond diverse plastics. Raybestos- 
Manhattan, Inc., collaborated with 
General Electric design and 
manufacturing engineers to meet 
this need. 

Adhesives were tested over a 
temperature range of —10 to 
160°F. The decorative case medal- 


lion was subjected to a shear 
stress of 25 Ibs. as its location in- 
vited much scraping or jarring. 
All bonding points were tested for 
tensile strength (35 lbs. test) peel 
strength (20 lbs. test), and reac- 
tion to ozone atmosphere to insure 
joint resistance to corrosion and 


hard use. Elevated temperature 
continued 





One of two machines General Electric designed for applying adhesive. The hip pad passes 
between the two rollers at right. The lower roll rotates through a trough containing the adhesive. 
Adhesive is picked up from the lower roll and pressed into the bottom of the hip pad. The pad 
is then placed on the dryer case as shown at left. 
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extremely 
kind to 
threads 


can save you hundreds $$$ 
for pennies spent 





easy to apply 
...and remove 


Caplugs 


now in stock: over 


molded of flexible 600 sizes in numerous 
Polyethylene styles and colors 


snug-fitting closures to meet 
almost any need you can name... 
get a kit full of samples in 
exchange for the coupon below. 


tough enough 
to stand the gaff 


CAPLUGS DIVISION, 
PROTECTIVE CLOSURES CoO., INC. 
2207-7 Elmwood Ave., Buffalo 23, N.Y. 


MAIL a free assortment of Caplugs, 


literature and prices to us, 
without obligation. 


won't chip, 
break, shred 
or collapse 


Name 


City Zone State 


Use postpaid card. Circle No. 221 
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keep em rolling 


HUBBELL 
QUALITY CONTROL 
MAKES THE 


DIFFERENCE 


Without any warning, this 
smooth rolling production line 
could come to a screeching halt 
... all because of one imperfect 
fastener. You’ve had it happen 
all too often. Suddenly an auto- 
matic machine clogs and every- 
thing stops dead and stays 
stopped until the clogged ma- 
chine can be fixed. 


Hubbell precision fasteners are 
your best insurance against 
production snafus like this, 
because they are quality con- 
trolled at every step of manu- 
facture to provide as uniformly 
perfect cold headed products as 
is humanly possible. It’s our 
job to weed out the duds like 









the one at left in the view- 
master above, and supply uni- 
formly perfect fasteners like 
the Hubbell one at right. 


Contrast the two. Note how the 
Hubbell fastener at right is 
completely free of burrs or dirt 
that might jam an automatic 
machine. Also see how sharp 
and clean the threads are, and 
how deep and precise the slot. 
All these things add up to 
faster production, less down 
time, fewer rejects and a better 
end product. 

Yes, if it’s easier to fasten, it’s 
easier and cheaper to assemble. 
Buy Hubbell, precision fasten- 
ers and see. 


HARVEY HUBBELL, INCORPORATED 
Machine Screw Department, Bridgeport 2, Connecticut 


See the Hubbell Fastener Catalog in Sweet's Product Design File 7/Hu. 


Use postpaid card. Circle No. 222 





Field Reports, continued 


creep and dead load strength, re- 
sistance to water, 100% humidity, 
and cleaning solvents were also 
tested. 

Four Ray-Bond rubber base ad- 
hesives were chosen. They are of 
the solvent release type, set at 
room temperature and thermo- 
plastic. They dry immediately 
which is important as they are ap- 
plied to components which move 
on an assembly line at the rate of 
five per minute. Except for the 
hose connection, the bonded parts 
are pressed together by hand. The 
hose connection is assembled in a 
fixture. The only machinery de- 
veloped for bonding was to apply 
the adhesives. 


HOW ONE WELDING FIXTURE 
NOW DOES THE JOB OF MANY 

An adjustable welding fixture, 
devised by W. M. Hoehn, plant 
manager at Schieber Mfg. Co., 
Detroit, reduced tooling costs for 
manufacturing folding-table legs. 
The new design, eliminated the 
need of having separate fixture 
for legs of different lengths. 





Key to the design is an inte- 
grally built H-frame that slides on 
ways to suit any length leg re- 
quired. 

The assembly operation starts 
by locating a hinge-pin (which 
has been previously welded to a 
cross-bar) in V-blocks. The cross- 
bar, with slightly flattened ends, 
rests on support blocks. Side 
members of the assembly (the 
legs) are located from holes 
drilled near their ends during 
prior fabrication. The H-frame is 
then pushed against the opposite 
ends of the legs to provide a snug 
fit against end-stops. The legs are 
locked in position by De-Sta-Co 
210 clamps on the H-frame. e 
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For new, set-it-and-forget-it fastener control... 


AGGURATE 
SMOOTH 


N MASTER POWER 

EW TORQUE LIMITER 

One screw or 1,000, Master Power’s new 
Torque Limiter gives you the never-failing, 
fool-proof torque control that prevents dam, 
’ age to screws, nuts or work—stops costly 
>reworking—lengthens bit life many times 
over—eliminates need for hand _ torque 


TO 85 IN*LBS, | Wrenches. 

Before you settle on any assembly tool, try 
our free 10-day trial! Use the new Torque 
Limiter on your jobs. See how Master Power 
customizes its tools to your needs. Mail the 
coupon today. 


INTERGHANGEABLE 
LEVER AND PISTOL 
GRIP MODELS 










QUIET, 
MUFFLED 


CORPORATION e BEDFORD, OHIO 
A Black & Decker Subsidiary 





Chaéile2. Tron DEPT. 507, BEDFORD, OHIO. 

| 

FULL POWER TRY T Gentlemen: I want to run a Master Power 10- | 
IN ie Day Tool Test on your new Torque Limiter. I | 
NCW understand there is no obligation. 

REVERSE An | 
1U-UF TT cevorcecésnsciessssucamscssscheskencadspecesshqessepneneneseee 

IOI srr diiclliseepenbeiticttahn Uitees nhasiailindabecimaiabaie | 

Bits os soo wenopseuscéeponebuievenyes= sescesenepenusaneynoteseesteeens l 

SR onion sovnpepichonbuinibaioeeia SE <aivi giles eccceenemeees 

In Canada: Master Power Tools (Canada) Ltd., Rexdale-Toronto, Ontario | 


Use postpaid card. Circle No. 223 
July, 1960 31 








VWAV4 4 VAV4\4 


Producing the B-70 Space Age Bomber 


by William D. Engstrand 
West Coast Editor 


“Eye“ do you accomplish a job when no one knows how 
to go about it?” This paradoxical problem faced North 
American Aviation, Inc. when the company accepted the 
development contract on the first true space-age bomber. 

Two years ago, the B-70 Valkyrie could not have been built. 
Designed to fly at 2000 miles an hour, and at altitudes ranging 
from 15 to 20 miles above the earth’s surface, specifications 
relative to strength requirements and manufacturing tolerances 
exceeded anything that had ever been attempted before. 
Neither the equipment nor the know-how to meet these re- 
quirements was available at the time. 

North American technical officials coined a phrase to 
describe the new bomber: “The B-70 had to be as strong as 
a bridge; as precise as a fine watch.” 

Transforming that phrase into a production reality involved 
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The Valkyrie may be as great a milestone for industry as it will be 
for defense. Here’s how North American solved first-time production 


problems through a company-wide crash development program. 


one of the most comprehensive and concerted man- 
ufacturing efforts ever attempted by American 
industry. 

Among other things, while new high-strength 
alloys were being developed to meet the strength 
requirements of the B-70 specs, shop knowledge 
on how to work these alloys in the quantities re- 
quired for fabrication was entirely lacking. Some 
of these new alloys just will not submit to the com- 
ventional shop practices used with the more common 
alloys. New techniques for heat treating, machin- 
ing, forming and drilling had to be worked out. 

Second, joint strength requirements indicated 
that fusion welding had to be used. This posed an 
extremely difficult problem, for in initial attempts 
to weld the large thin-gage sheets used in B-70 skin 
fabrication, localized heat from the welding torch 
puckered and warped them far beyond allowable 
tolerances. 

A third major problem was generated by the 
large amount of sandwiched honeycomb panel con- 
struction used throughout the new airplane. While 
honeycomb construction was nothing new to the 
aircraft industry, the specifications and size of the 
panels used in the B-70 project exceeded any that 
had been used before. This necessitated the de- 
velopment of new techniques for panel brazing, and 
for inspecting the panels after brazing. 

At the start of the B-70 program, a survey of the 
problems involved made it apparent that practi- 
cally every manufacturing and assembly department 
in the shop would be affected, and that an organ- 
ized, shop-wide attack would be necessary to solve 
them. This survey lead to the organization of a 
Manufacturing Development Program (MDP) 
which in itself was almost as unique as the many 
problems it was called upon to solve. 

To get the program started, top manufacturing 
and supporting personnel from the various depart- 
ments affected by the B-70 problems were assigned 
the responsibility of researching and developing 
MDP projects in their special lines. These lines 
included the familiar operations of tooling, machin- 
ing, forming, heat treating, and assembly, as well 
as entirely new lines of endeavor made necessary 
by B-70 requirements. Thus, by immediately sub- 
mitting the problems for shop-level solution, practi- 
cal production problems were solved concurrently 
with the development of new techniques. 
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Honeycomb panel brazes are X-ray inspected. 


Twenty-eight specific projects were included in 
the original MDP, including such diverse efforts 
as Ceramic Tooling; Welding and Straightening of 
Thin Gauge Sheets; Contouring Sandwich Panels, 
and various methods of Brazing. Also. included 
were projects dealing with new adaptations of more 
familiar operations such as High Temperature Tube 
Splicing; Manual and Automatic Fusion Welding; 
High Temperature Plastics and Adhesives; Form- 
ing of High Strength Materials, and the adapta- 
tion of familiar processes to new and exotic alloys 
such as Rene 41. 

The results of this concentration on all problems 
at one time were gratifying indeed. Today, North 
American Aviation is ready to produce B-70 
bombers that will meet each specification. But this 
does not mean that the revolutionary Manufactur- 
ing Development Program has ended. Inspired by 
the confidence placed in them by management, 
manufacturing and shop personnel are still going 
“all out” to refine and improve their original 
solutions to the numerous problems. 


continued 
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Producing the B-70, continued 


As mentioned earlier, the necessity of using 
fusion welding as a means of joining thin metal 
created several difficult problems. In all, there will 
be more than 19,000 lineal feet of fuel-tight fusion 
welding in each airplane. Many of these welds will 
be accomplished in sheet stock only .006” thick. 
Mere handling of large sheets of this gauge posed 
a tremendous difficulty. 

To handle these thin sheets through the nitric 
acid bath used prior to honeycomb brazing, and 
to transport them about the plant, a huge wire- 
and-screen drum, 7 ft. in diameter and 12 ft. long, 
was constructed. The sheets are simply curled 
inside this drum during handling. As pointed out 
by a North American shop superintendent, “Sheet 
material only .006” thick was once considered as 
foil. It’s harder to handle than paper. And even 
the slightest wrinkle will be cause for rejection.” 
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Much of the fusion welding on the B-70 is 
accomplished by machine. However, at the start 
of MDP, available welding machines were not large 
enough to handle the huge components. In most 
previous machines, the torch position was restricted 
to a vertical position directly above the work, and 
welding was accomplished while the work passed 
under the torch. An about-face was necessary in 
welding the B-70 components. Because of their 
size, they could not be moved or rotated under a 
stationary torch. New means of keeping the work 
stationary and moving the torch along a precise 
path had to be developed. Today, equipment is 
available which, by tracer control, will cause the 
welding torch to follow any required path and 
produce a sound weld in any position. Integrated 
closed-circuit television is used which permits 
visual monitoring of the weld area at all times. 


HAND WELDING IS ALSO REQUIRED 


Despite the amount of machine welding per- 
formed, a great deal of hand welding is necessary. 
Here again the unprecedented demands for accuracy 
and strength are felt. Most critical of the various 
hand-welded structures are the fuselage carry- 
through frame sections composed of rugged yet 
very accurate sections of steel. These sections 
along with numerous stiffners, must be hand 
welded together. It was soon discovered that 








localized heat produced by the welding torch would 
warp these critical members far beyond allowable 
tolerances. 


PARTS MUST BE PREHEATED TO 600°F 


To solve the problem, an entirely new concept of 
welding at elevated temperatures was developed. 
This involves heating the entire part before and 
during welding. Preheat temperatures of around 
600°F are used. Heating, according to the shape 
and size of the part, is accomplished in a furnace 
or electrically. Maintaining the temperature of a 
furnace-heated part during welding is accomplished 
by swathing it in asbestos insulation material. The 
welder merely probes his welding torch through 
a small, temporary opening in the asbestos blanket 
to accomplish the work. 

It has long been known that roll-planishing of 
a fusion welded seam will improve both its appear- 
ance and its metallurgical properties. But machines 
large enough to roll planish the welded B-70 
sections just didn’t exist. So North American 
tooling engineers built their own roll-planisher, a 
huge device which can apply up to 19,000 Ibs. 
pressure on the planishing roll and flatten a fusion 
seam until it looks like a part of a continuous sheet. 

A technique called “hot sizing” will also be 
extensively employed in producing the B-70. In 
this process, blanks of steel are placed between 
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dies shaped to form the desired part. While the dies 
are closed upon the blank, they are electrically 
heated to about 1200°F for a period of five minutes. 
Pressure maintained on the dies during this heating 
cycle causes the metal blank to slowly “creep” into 
the desired form. 

Heat is used also in an adaptation of stretch 
press forming. The sheet to be stretch formed is 
first clamped in the jaws of the press. Then banks 
of quartz lamps are moved in so that the heat they 
generate will be radiated directly onto the. sheet. 
When the correct temperature has been reached, 
the sheet is then stretch-formed. This method is 
much faster and more efficient than the older 
method of first heating the stretch press dies, then 
heating the sheet to be formed by conduction from 
the dies. 


NEW BRAZING METHOD FOR DUCT JOINING 


Because of the thousands of feet of ducting used 
in the B-70, considerable research was devoted to 
developing new brazing techniques for joining the 
tubes. In the process’ developed, a short sleeve lined 
with the necessary brazing material is first slipped 
over one of the two tubes to be joined. Then, after 
the tubes are butted together, the sleeve is slipped 
into position over the joint. An induction heating 
coil is used to bring the sleeve to the proper brazing 
temperature. As the brazing material melts and 
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2 BALL-LOK 


POSITIVE LOCKING 
QUICK RELEASE 


PINS 


P 


FAST...SAFE...DEPENDABLE 
Available in both single acting and 
f double acting styles. 
lhe 
| 


The ideal fastener for applications where parts or 
assemblies are frequently assembled or disassem- 
bled for service or replacement. Also BALL-LOK 
PINS are widely used as a safety fastener to pre- 
vent accidental or premature release of movable 
assemblies. 


For every design requirement where a pin fastener 
must be easy to insert...quick to withdraw, yet pro- 
vide positive safety BALL-LOK single acting pins 
serve best. Five head styles adapt to all design 
requirements. Pins range from %,” (#10) to 1” 
diameter. 


POSITIVE RELEASE UNDER 
“OVERLOAD” OR “BOUND” CONDITIONS 


Double acting BALL-LOK Quick Release Pins combine 
rugged strength with instant insertion, easy with- 
drawal and self safetying. In cases where ordinary 
fasteners may bind in misaligned holes or under 
heavy loads the added ‘“‘drive-in” “drive-out” spin- 
dle permits forcible release of the pin. Double act- 
ing pins are available in “Ring,” “T” and “L” head 
styles. Use the experienced technical knowledge 
of our engineering staff to help solve your quick 
release fastener problems. 





FOR TECHNICAL DATA— WRITE FOR BROCHURE AV-460 


AVDEL, Inc. is the new corporate name for the combined 
facilities of Aviation Developments, Inc. and D. W. Price 
Corp., leading manufacturers of quick release pins. 


210 SOUTH VICTORY BOULEVARD + BURBANK, CALIFORNIA 
Use postpaid card. Circle No. 224 











Producing the B-70, continued 

bonds with the tube, a lightweight yet strongly 
reinforced tube joint is formed. This method saves 
considerable weight over the older method of using 
flanged bolt couplings in tube joining. 

In conjunction with the above tube brazing 
process, a remote induction heating coil was 
developed. Energy for the heating coil is fed through 
wires from a distantly located generator. Leads up 
to 100 ft. in length have worked successfully. With 
this remote unit, tube installations located in hard- 
to-get-at areas may be easily brazed. The generator 
is merely moved into a position somewhere adjacent 
to the brazing operation, then the leads themselves 
are used for extending the heating coil to the 
desired location. 

In the B-70 Manufacturing Development Program, 
four methods of brazing were developed or refined 
for use. The luminous wall furnace method is used 
for large parts with moderate contour. Salt bath 
brazing is used for small, flat honeycomb panels. 
The electric blanket method, using a ceramic form 
to control the shape of the panel during heating, 
is used for brazing severely contoured parts. And 
an old North American development (a die quench 
process in which the part is held in dies while it 
is rapidly cooled) is used to produce brazed parts 
with improved metallurgical properties. 

Because of the huge amount of welding and braz- 
ing employed in B-70 construction, along with 


An automatic welder, its electronic eye tracing a pattern, 
was adapted to fusion welding. 
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Weld seams in hard sheet steel are roll planished to 
smooth the finish, improve metallurgical properties. The 
wheel operates at up to 19,000 Ibs. pressure. 


numerous brazed honeycomb panels, special inspec- 
tion techniques had to be developed. An adaptation 
of the ultrasonic inspection process will be used for 
brazed honeycomb panels. Here the brazed panel 
is inundated in a tank of water, then high frequency 
sound waves are bounced through it. A photo- 
sensitized paper records these sound waves as they 
emerge from the panel. Any defect in the braze 
where the core is joined to the skin will show up. 

All fusion welds must be inspected 100% of their 
length, and to accomplish this, “in motion” X-ray 
machines were developed. This machine is merely 
moved along the joint, making a continuous X-ray 
exposure as it moves. This is simpler and faster 
than having to expose the weld seams in sections, 
with a negative for each section inspected. 

A full report on all developments resulting from 
the Manufacturing Development Program is far 
beyond the scope of this article. But insofar as 
technical progress is concerned, the manner in 
which these developments were achieved is more 
important than the various machines and processes 
which resulted. By attacking a host of new problems 
in a shop-wide assault, by involving both engineers 
and people who will ultimately do the producing 
in developmental work, problems were not only 
quickly solved, but solved on a practical production 
basis. * 
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MIDWEST 


SINTERED PRODUCTS CORP 





is the 


IF SO, your problem can be 
solved with MIDWEST “’SIN- 
TERED” BRASS NUTS AND 
WASHERS. Huge savings ore 
possible as we apply entirely 
new and different powder 
metallurgy techniques to the 
volume production of small 
parts and fasteners including 
brass nuts and washers. Pre- 
cision workmanship and high 
quality are the hallmarks of 
Midwest. Leading manufac- 
turers (names on request) have 
switched to Midwest. So test 
and compare. Send today for 
prices and samples. 


13605 S. HALSTED ST. 
CHICAGO 27, ILLINOIS 


Use postpaid card. Circle No. 225 


HIGH COST of BRASS PARTS 
knocking you off your feet? 
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NAT’S 
quick facts 

about 
Fasteners... 





Looking for the right lock nut? 
Put these four high on your check list 


By taking an early look at these National 
all-metal lock nuts, you may often be 
able to make quick work of finding the 
locking member that best meets the 
requirement of your particular job. 

Once over lightly, here are the 
advantages they offer you. 


MARSDEN—For minimum cost and 
average conditions. Free-running until 
seated. One-piece, fully re-usable. 


HUGLOCK—For use under adverse 
conditions. Locks without seating. One- 
piece design, and fully re-usable. 


CONELOK —For applications requiring 
high-fatigue life, as assured by closed 
stress paths in Conelok’s locking sec- 
tions. Locks without seating. One-piece 
design, and fully re-usable. 





eed 


axis” 


California Division, The National Screw & Mfg. Company 


Use postpaid card. Circle No. 226 


DRAKE—For use under severe stress, 
shock or vibration. Free-running until 
seated, or can be locked at any point by 
using two wrenches. Two-piece design, 
and fully re-usable. 

Take a good look at all four, and at 
the advantages they may be able to offer 
in your product assemblies. You may 
not be thinking of an application right 
now, but get the literature* and keep it 
handy in your files, just in case. 


co 
*There’s a folder on 8-9 | 
the Conelok, and a eo. @ | 
booklet on the others. Are 


Write for your copies. re 


Edita The National Screw & Mfg. Company - Cleveland 4, Ohio 


3423 South Garfield Avenue, Los Angeles 22, California 
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In new approach, tightness 
is proportional to load on electric 
motor used to drive the nuts 


CONTROLLING NUT TIGHTNESS WITH RELAYS 





Method of controlling nut tightness with relays was de- 
veloped for fastening meter movements to magnets. In 
first step, nuts are placed in cups of jig, where they will 


be driven by drive shafts inside the fixture. 
e 5 
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A meter movement, which is to be fastened to a perman- 
ent magnet, is placed in specially-built assembly jig. 





In this view of meter fastening operation, the cut-off 
point has just been reached on meter-relays in back- 
ground. Tightening method was developed at Assembly 
Products. 
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A means of controlling the tightness of nuts—with- 
out concern for driving time or speed—has been 
developed by Assembly Products, Inc., of Chester- 
land, Ohio. The new method is used in the assembly 
of meter-relays, indicating meters, controlling watt- 
meters and other sensitive controlling instruments 
made by the company. While the fixtures are de- 
signed only for the assembly of instruments, it is 
believed that the principle involved will have appli- 
cations in the assembly of other products. 

Engineers at Assembly Products report that in 
their approach, tightness is proportional to the load 
on an electric motor. When the load reaches a pre-set 
point, the motor driving the nuts is shut off. (With 
d-c motors, load is indicated by current required; 
with most a-c motors, load should be read as power 
on a watt-meter.) 

In the application at Assembly Products, the 
device runs down nuts on screws that fasten the 
movements of meters to permanent magnets. To 
control nut tightness, company engineers hooked 
up a simple version of their Load Sentry, a control 
which protects motors and tools against overload. 

The control can be used with either a-c or d-c 
motors of about any size, from “fleapower” units 
drawing only a fraction of an ampere to those requir- 
ing 50 amperes or more. With a-c motors, 500 milli- 
watts is about the minimum. A simple device can 
be built in to prevent surges of starting current 
from being a problem. 

The motor load for each nut being driven is 
indicated and controlled by a meter-relay. This 
device has an adjustable pointer that sets the limit 
of permissible current—the level at which a small 
motor will drive a nut to just the right tightness. 
Another pointer indicates the amount of current 
being drawn short of the limit. When the two pointers 
meet, they lock contacts and close a circuit that 
energizes a relay. The relay turns off the driving 
motor. Since the apparatus used at Assembly Prod- 
ucts drives two nuts at once, it includes two motors 
and two meter-relays. 

The motors in the control are 28 volt, d-c aircraft 
type motors rated at .002 hp. They are turned off 
when they draw 400 milliamperes of current. This 
setting was determined by trial and error. Without 
attempting to measure the actual torque involved, 
engineers at Assembly Products simply kept adjust- 
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. . « Wherever 
Even Current Flow, 
High Temperatures (Up To 
1600°F), Vibration and Tensile 

Strength Are Factors 


The spring action in Klincher Locknut permits thermal expansion 
and contraction without loss of locking efficiency. With Klincher you 
can count on a TIGHT connection, through varying temperatures (up 
te 1600° F) . . . without disturbing intimacy of the contact. There's 


ne danger of galling, seizure or stud wear, and nut remains fully 
re-usable. 




















KLINCHER ADVANTAGES 


@ Ability to deliver dependable 
operation in critical applications 
up to 1600°F, tested and proved. 

@ Free running feature reduces 
assembly time. 

@ Only one piece to stock and 
handle. 

@ ideal for hand and power 
wrenches. 

Manufactured in CHROMEL (P), 

ALUMEL, 303, 304 ,347, A-286 and 

other materials in machine screw | 

sizes No. 2-56 and up, and all =| 
| 





fractional sizes. National Fine and 
National Coarse Threads meet 
MIL-N-8056 specifications. 





Write for data 
and experimental 
samples, giving size 
and application. 
Address Dept. AF-7 





Use postpaid cord. Circle No. 227 


Controlling Nut Tightness, continued 





Nuts are driven by these gears which in turn are driven 
by .002 hp d-c aircraft-type motors. Load on the motors 
is indicated and controlled by meter-relays. 


ing the set point on the meter-relay dial until a 
point was reached that reflected the nut tightness 
they wanted. 

The time often varies before this current level 
is reached, but different time intervals have no 
effect on nut tightness. Nuts are driven until the 
current is 400 milliamperes. Conversely, a nut is 
not tight until this level is reached. 

Since the meter-relays have a repeatability rate 
of a fraction of 1% of full scale, the driving current 
is almost constant. This means that the meter pointer 
always returns to the same place when a given signal 
is applied. 

A specially-built jig is used at Assembly Products 
to hold the meter movement and the magnet while 
they are being fastened. Nuts are placed by hand 
in cups on the ends of the drive shafts. The hexagonal 
heads of the screws are held by tools while the 
nuts are driven. The screws have a 6-32 thread and 
are about 5-inch long, brass with cadmium plating. 

A pedal starts both motors simultaneously, and 
the motors run only when the pedal is pressed and 
when the current is below the set point. + 





The Answer to your FASTENER problems 


New Catalog on Banc-Lok, the versatile 

one piece insert which provides screw 
locking action. No special tools or 

extra locking devices needed. 


Write: 


BOOTS 


CORPORATION 
15 Newtown Tpke., Norwalk, Conn. 
Victor 7-2727 TWX NWLK 95-U 


BOOTS-WESTERN 
432 North Lake Ave., Pasadena, Cal. 
MU 1-6679 TWX PASA CAL 7255-U 


Use postpaid card. Circle No. 240 
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NEW DESIGN 
FASTER SPEED mn 
GREATER POWER 








I-R Size 810 IMPACTOOL 


« to give you an 


ANNUAL DIVIDEND ON PAYROLL DOLLARS! 





If your operators are using older model Impactools on fastening 
operations, you can increase their man-hour productivity by as much 
as 750 Payroll Dollars in one year, just by replacing the older tools 
with brand new I-R 810 Impactools. 


Multiply these Annual Dividend Savings by the number of Impactool 
Operators in your plant, and you can see why management today is 
taking a new look at portable tool operations. 


There’s a fast, easy way to calculate the amount of Dividend Savings 
on Payroll Dollars that new I-R Tools can help you earn in just one 
year—without adding to your present payroll. 


‘ It’s yours without obligation. To get it, call your 
; Rae ee a I-R AlRengineer today. Or write Ingersoll-Rand, 
f —_———-+ 11 Broadway, New York 4, N. Y. 


a ®) Ingersoll-Rand 


Tools plus AlRengineering 
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From this Wider Range of 
COLD HEADING MACHINERY 


Select the Type and Size that fits your Purpose 


piE ROTOR VANE 
N 
TAR 
RO 


WATERBURY 
FARREL 

FOUNDRY & 
MACHINE CO 





DIVISION OF 
TEXTRON INC 


Use postpaid card. Circle No. 229 
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A summary of facts which have been 


concluded about the problem of hydrogen 


embrittlement in cadmium plated fasteners 


HYDROGEN EMBRITTLEMENT IN FASTENERS 


by Robert L. Sproat, Manager 
Research and Development 
Standard Pressed Steel Co. 


f be- introduction of high strength steels has been 
followed by a series of delayed service failures. 
These failures, some catastrophic in nature, have 
occurred in structures which are subjected to static 
axial loads much below their ultimate strength. 

Investigations have proved that these failures were 
caused by hydrogen which diffused into the metal 
during the electroplating operation. The following 
facts have been concluded concerning hydrogen 
embrittlement: 

1. The higher the stress in the structure, the 
shorter the time to failure (1, 2)*. 

2. There is a threshold value of hydrogen concen- 
tration for a steel, at a certain heat treat level, above 
which embrittling is critical. 

3. The greater the amount of hydrogen in the steel, 
the more prone the metal is to embrittlement; thus 
failure will occur in a shorter period of time and at 
lower stresses (1). 

4. The higher the tensile strength or hardness of 
the material, the greater will be the embrittling 
ef‘ect of hydrogen (1, 2). 

5. Types of steel as well as different heats within 
the same type will have varying degrees of em- 
brittlement in the presence of the same amount of 
hydrogen (2). 

6. Higher carbon steels are more susceptible to 
hydrogen embrittlement than lower carbons (3). 

7. Hydrogen concentration of plated work is 
greater near the surface; thus thin sections are more 
susceptible to embrittlement. 

8. Greater recovery results from longer baking 
times and higher temperatures. 

9. Dense, impervious coatings have a low rate of 
outgassing. Hydrogen will diffuse inward in such 
situations (5). 

Figure 1 illustrates the relationship of stress level, 
tensile strength, methods of heat treating, and rup- 
ture time for an embrittled SAE 4340 steel. This is 


*Numbers refer to bibliography at the end of article. 
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the summary of result of work conducted by E, R. 
Slaughter at the Battelle Memorial Institute. 


It should be noted that those lots of steel with the 
highest tensile strengths generally failed at lower 
stresses and at shorter times. It should also be noted 
that embrittlement is possible at tensile strengths 
as low as 75,000 psi. By comparing the two 190,000 
psi lots, little difference is noted in the normal 
tempered martensite and austempered bainite struc- 
ture. This indicates that the method of heat treat- 
ment and resultant microstructure did not have a 
strong influence upon the results. 

A summary of some turrent plating specifications 
is listed in Figure 2. There have been many in- 
vestigations of cadmium plating procedures and 
baths. This work was conducted in an effort to mini- 
mize the amount of hydrogen absorbed during the 
finishing operation. 


DETECTING EMBRITTLEMENT 


Tests for embrittlement have been varied and in- 
consistent, Some investigators have conducted 
smooth bar tensile tests, using reduction in area 
values as an indicator of the degree of embrittle- 
ment (4), while others have evaluated sustained 
loading of smooth tensile bars (1), notched tensile 
bars (2, 6), stressed rings (5, 7) and bolts (1, 8). It 
would appear from a review of the above investiga- 
tions that the sustained load tests are the most 
sensitive. Steels which are embrittled by hydrogen 
will fail within one week under sustained stress if 
failure is to occur. 


In recognition of the catastrophic failures which 
could result from embrittled parts, careful control 
must be maintained over the heat treatment, grind- 
ing, pre-plate cleaning, plating, and post-plate bak- 
ing of high strength fasteners. The very design of a 
bolt with its many stress risers and notches, and its 
normal usage under conditions of high sustained and 
dynamic stresses, makes it susceptible to failure by 
hydrogen embrittlement. With carefully controlled 
production practices, such failures can be prevented. 

The previously cited investigation indicated that 
steels with higher hardnesses and carbon contents are 
most prone to embrittlement by hydrogen. There- 
fore, the most modern furnace equipment and 
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Hydrogen Embrittlement, continued 


carefully-controlled atmosphere practices should be 
followed in the heat treatment of steel parts. This 
will help assure that the tensile strength levels are 
within the required values and that no surface car- 
burization, however slight, is present on the finished 
work. Surface carburization—whether occuring ac- 
cidently or purposely—is most undesirable for cad- 


Stress ,1000-psi 


01 os ' $s 40 ae) 


mium plated high strength fasteners. It results in a 
critical combination of high hardness, high carbon 
content, and high surface stresses. 

Sometimes carbon restoration treatments are 
used to reduce the cost of fabricating bolts. However, 
present methods of controlling carbon restoration are 
inadequate to assure a uniform, reliable product, 
and should not be considered for high strength bolts. 

We have found it necessary to grind heat treated 


=e ae 300,000 -psi nominal tensile strength - tempered mortensite 

> 270,000-psi nominal tensile strength- tempered martensite 
—— —— 230,000-psi nominal tensile strength- tempered martensite 
-———=- 90, 000 - psi nominal tensile strength - tempered martensite 

190,000 ~psi nominal tensile strength - bainite 

————. — 150,000 - psi nominal tensile strength- tempered mortensite ~ 
+ ————=--» 42. 000 - psi nominal tensile strength - tempered martensite 
——— — — 75,000 - psi nominal tensile strength - peorlite 





100 300 1000 3000 10,000 


Time to Rupture , minutes 


Figure 1—Stress rupture characteristics of an SAE 4340 steel which was embrittled by hydrogen (WADC TR 56-83). 



































Source Specification No. Type Bath Pre-Plate Cleaning Method Post-Plate Baking 
Bendix PS 1008 Cyanide Mechanical cleaning 375°F for 23 hrs. 
Aviation Corp. Cadalyte brightener 
Boeing Airplane Co. BAC 5021 Cyanide Anodic acid pickle 375°F for 3 hrs. 
Method I! No brightener (Sulfuric acid—magnesium below 220,000 psi 
sulfate) 375°F for 23 hrs. 
220-240,000 psi 
The Cleveland Pneumatic 8206 Cyanide Anodic acid pickle 380-400°F for 23 hrs 
Tool Co. No brightener 220-240,000 psi 
(Sulfuric acid—magnesium 
sulfate) Mechanical clean— 
260-280,000 psi 
Douglas Aircraft DPS 9.28-1 Cyanide Acid pickle below 375°F for 3 hrs. 
Company, Inc. No brightener 260,000 psi below 260,000 psi 
Mechanical clean above 375°F for 23 hrs. 
260,000 psi above 260,000 psi 
Lockheed 491G Cyanide Mechanical cleaning 375°F for 3 hrs. 
Aircraft Corp. (Pre-release) Special LAC C-5 150-240,000 
additive 375°F for 16 
260-280,000 psi 
North American PR 3-1 Fluoborate Anodic acid etch 375°F for 23 hrs. 
Aviation, Inc. 
Military MIL-C-8837 Vacuum deposited Mechanical cleaning None required 
National Aircraft NAS 672 Fluoborate Nitric acid dip 375°F tor 23 hrs. 
Standards 





Figure 2—A summary of some current plating specifications designed to minimize the amount of hydrogen absorption. 
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bolt blanks to remove surface imperfections, decar- 
burization from the original stock, and to establish 
close dimensions and surface finishes. However, this 
grinding can be another source of trouble if done 
improperly. High surface tensile stresses and over- 
heating can result from improper grinding. The over- 
heating may be severe enough to result in hard spots 
or cracking. The combination of surface tensile 
stresses and high surface hardness which accom- 
panies the hard spots will make such parts more 
prone to failure by hydrogen embrittlement. 

Grinding coolants, feeds and wheels must be 
selected and maintained to assure low stress grind- 
ing. Even in consideration of these extreme controls, 
all high tensile aircraft fasteners which are heat- 
treated in excess of 160,000 psi should be thermally 
treated after grinding and prior to thread processing. 
This treatment, conducted within 25°F of the origin- 
al tempering temperature, relieves the grinding 
stresses and hard areas. It is necessary to use atmos- 
phere furnaces for this operation since any scaling 
will result in changes in dimensions and finish of the 
completed blank. Stress relieving at lower tempera- 
tures is ineffective. 

Heat treat scale and foreign materials should be 
removed from high strength bolt forgings by me- 
chanical cleaning rather than by acid pickling. Such 
heavy acid cleaning would add large quantities of 
hydrogen to the heat treated parts. 

Standard aircraft fasteners should be cadmium 
plated under controlled conditions to assure free- 
dom from hydrogen embrittlement. Full considera- 
tion was given to developments and experiences at 
both our company and elsewhere in selecting the 
plating procedures. In general, the following prac- 
tices are followed: 

















A B Cc 
Tensile Strength Less than 180,000 to 250,000 psi 
of Fastener 180,000 psi 250,000 psi and higher 
Specification QQ-P-416 NAS 672 MIL-C-8837 
Type Bath Cyanide Fiuoborate Vacuum 





Baking Practice 3hrs.at375°F 23 hrs. at375°F Not required 











Baking must be started within a short time (one- 
half hour) after completion of the plating operation. 
For bolts heat treated in excess of 250,000 psi, 
vacuum-deposited cadmium coatings are recommen- 
ded. Through the use of this process, there is no 
possibility of the introduction of hydrogen during 
the finishing operation. 


HIGH STRENGTH NUTS 


In the past few years there has been an increased 
demand for minimum weight nuts, although there 
has been virtually no customer or government re- 
quirements exercised on nut manufacturing as on 
bolt manufacturing. 

From field experience and laboratory studies, it 
appears to be a very marginal practice to use thin 
walled nuts at extremely high hardness (over Re 45 
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A simple means of indicating brittleness in a thin-walled 
nut is to squeeze the nut in a vise. Even though this test 
does not necessarily reveal embrittlement by hydrogen, 
it does indicate those minimum weight nuts which are 
most prone to hydrogen embrittlement. 
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Allenpoint’s deep, full-circle 
bite assures tremendous 
resistance to removal torque! 
Stays tighter longer! 


When you need a set screw that you can depend on to 
stay tight under heavy strain and vibrations, specify 
ALLENPOINT. Here’s why you can always depend 
on ALLENPOINT: proper design of the cup diameter 
results in a rugged grip that makes the full-circle pat- 
tern you see here... deep, strong, clean sockets allow 
full wrenching leverage...and uniform Class 3A 
threads assure a tight friction lock over the entire 
length of Allenpoint Set Screws. 


Ask your ALLEN Distributor for 
samples and full engineering de- 
tails—he’s always ready, willing, and 
able to give you prompt, practi- 
cal service! 









ANNIVERSARY YEA 1910-1960 


ALLEN MANUFACTURING COMPANY 


HARTFORD 1, CONNECTICUT, U.S.A. 


Use postpaid card. Circle No. 230 
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Hydrogen Embrittlement continued 


or 215,000 psi). The hoop stresses 
that are developed in a loaded 
nut place the surface fibers under 
high tensile loads. Under this 
condition of stressing, the trans- 
verse ductility of the metal is a 
controlling factor. In wrought 
steels the transverse ductility is 
much less than the longitudinal 
ductility, thus adding to the 
possibility of brittle failures. This 
critical stress condition of a loaded 
nut makes it more prone to 
failure by hydrogen embrittle- 
ment than even a bolt. 

In recognition of the possible 
consequences of brittle nut fail- 
ures, lightweight high-strength 
nuts should be fabricated from 
alloy steels which have less in- 
herent brittleness than plain 
carbon steels. Once again, care- 
fully controlled cadmium plating 
and baking practices must be 
followed. 
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t's a fact, when you switch to 
Cleco No. 10 Series drills e Screwdrivers « nut-runners 


PRODUCTION GOES UP - PRODUCT 

QUALITY IMPROVES - 

OPERATING 
COSTS 
G0 


\ 


* x 


“y 


DOW 


Here’s why: 

Reduce parts inventory. By using identical parts 
throughout the series (where feasible), and by de- 
signing the tools with built-in interchangeability 
features, Cleco has made it possible for you to 
simplify and reduce parts inventory. 

Cost less to operate. No. 10 Series motors are 
more powerful, yet actually require less air per h.p. 
output. Well-balanced, and easy-to-handle, these tools 
are constructed of heavy duty material (high quality 
Ni, Cr, Mo alloy steel pinion and planet gears, for 
example) that can really take the demolishing pun- 
ishment of high production operations. Friction-free 
clutch permits longer, much longer periods of main- 
tenance-free operation. 


Speed _ production, while improving quality con- 


GU | 


AIR | AIR TOOLS | 


trol. No. 10 Series Drills and Screwdriver — Nut- 
Runners have design features that reduce time lost 
and rejects. No. 10 Drills: are equipped with 3-idler 
planetary gear trains for all gear reductions; have a 
low noise level; and develop % h.p. Drill speeds 
range from 500 to 20,000 r.p.m. No. 10 Screwdriver 
—Nut-Runners are available in speeds from 500 to 
5,000 r.p.m. Equipped with a no-drift locking device, 
No. 10 Screwdrivers have unequaled torque holding 
ability. They cannot over-torque, strip threads, crack 
plastic, or damage screw heads. 

You will not believe that these tools could possi- 
bly have so many positive advantages until you see 
them for yourself, so contact your local Cleco® repre- 
sentative for a no-obligation demonstration. For 
specifications and literature, write: 


A Division of REED ROLLER BIT COMPANY 
P. O. BOX 2119 *® HOUSTON 1, TEXAS, U.S.A. 


IN CANADA: Cleco Pneumatic Tool Company of Canada, Ltd., 927 Millwood Road, Leaside (Toronto), Ontario 


Use postpaid card. Circle No. 231 
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This article explores possibilities 


of extending assembly techniques used in the 


electronic industry to other fields 


THE CONCEPT OF MODULAR DESIGN 








Figure 2—Methods of feeding electronic components. 
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Figure 1—Modules suitable to mechanized assembly. 


t is interesting to examine the philosophy, history 

and evolution of engineering developments. In 
the case of modular units we should not be misled 
into believing that they are new. In the electronic 
industry we at Melpar have been using this type 
of construction for more than 10 years. We have 
helped pioneer miniaturization, subminiaturization, 
and microminiaturization, and are presently direct- 
ing our attention to the ultimate reduction of module 
size using molecular, or quantum techniques. 

It is the intent of this article to point out the 
possibilities of extending the basic concept of modu- 
lar construction and production techniques, such 
as are used in the electronic industry, into other 
fields—especially that of mechanical equipment. 

Many industries producing a wide variety of end 
products are directing their attention to modular 
constructions. This approach provides a_break- 
through in the conventional methods to obtain im- 
proved reliability and increased productivity. 

An excellent and typical use of the modular 
concept has been its application to servosystem 
components. These components generally are elec- 
tromechanical devices utilized to meet specific re- 
quirements. They perform functions singularly, or 
in combination with other modules. Prior to the 
use of modules, it was found that the servosystem 
meeting the many specified requirements had been 
expensive to develop and manufacture. Modular 
construction simplified the development and re- 
duced the cost of manufacturing. Modules reduced 
the number of parts necessary to couple them into a 
working system. Modular construction also increased 
the number of catalog shelf items. There is a saying 
that “simplicity is hard to obtain”, but modular con- 
struction seems to be a good guide for obtaining 
optimum simplicity. 

No attempt will be made to define the word 
“modular”, because it might wrongly set up a restric- 
tion or limitation. However, we do think of modules 
as building blocks. We think of them as units which 
are manufactured to permit interchangeability, re- 
placeability, and general usage in more than one 
equipment or system. 

The desire and need for modular units stem from 
the fact that they are generally designed for specific 
functional purposes and can become a shelf item 
for use in diversified systems. The electronic in- 
dustry provides an excellent example of the way 
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FOR MECHANIZED ASSEMBLY 


in which modular building blocks in the form of 
functional circuits can be assembled into a variety 
of equipment such as computers, data-processing 
systems, and punched-card or magentic-tape pro- 
grammers. 

The benefits derived from the use of modular units 
are innumerable. In complex equipment if a modu- 
lar unit malfunctions it can be replaced promptly 
with a minimum of down-time. As a shelf item such 
units eliminate the need for redesigning them into 
a new system each and every time there is a need 
for the function that they perform. When the need 
arises for the development of a new system, it 
is possible to incorporate available existing modules. 
This reduces the cost and the amount of time needed 
to accomplish the design phase. 

There are several general principles which must 
be followed in the design of modules to establish 
an orderly production interrelationship among them, 
even though they may have a variety of functional 
usages. The ultimate objective would be to have 
all modules the same size. This is generally not 
feasible, and makes it necessary to design them in 
sizes which are multiples of a basic unit. 

In the electronic industry, the trend during the 
past 5 years has been to reduce drastically the size 
and weight of the modules. This trend is continuing 
to the extent that an intense effort is being made 
to obtain ultimate reduction in size by the applica- 
tion of new materials and exotic techniques. The 
need for these techniques is immediate for aircraft, 
missile, and space-vehicle equipment. These tech- 
niques will undoubtedly be resolved within the 
next decade. Admittedly the techniques will be com- 
plex, but the end product (module) will have ulti- 
mate simplicity and reliability. We can anticipate 
many technical articles and papers reporting the 
progress of this work. 


BASIC DESIGN OF MODULAR COMPONENTS 


The design engineer must keep in mind that the 
success of his development of modules depends on 
the application and utilization of much standardiza- 
tion. Standardization will simplify many manufac- 
turing operations, and it may permit the use of 
identical tooling and assembling equipment. 

The application of standardization is basically 
associated with the components within the module 
and the base which supports and/or retains them. 

continued 
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Figure 3—-Component air track developed by Melpar. 
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Figure 4—Servomotor developed for Mini-Mech system. 
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Figure 5—Adijustable hopper for feeding circuit boards. 
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Design for Mechanized Assembly, continued 


In electronic equipment the base is a printed foil- 
clad board and the components are generally re- 
sistors, capacitors, diodes and transistors. Fig. 1 
shows some typical modules. Various combinations 
of these components will perform many electronic 
functions. The components may vary in size, and 
the number required to perform a function may 
vary. It is frequently appropriate to perform several 
electronic functions with one module. When the 
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Figure 7—Power unit used with the card control system. 
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module performs a mechanical function, the basic 
design considerations given to electronic equipment 
are equally applicable. 


The use of a grid to locate components eliminates 
the use of dimensions and tolerances. The grid has 
influence over the design of the components which 
will be mounted on the base. If two or more holes 
are needed to retain the component it is obvious that 
the grid controls the location of them. The grid com- 
pels the design engineer to locate the components 
by a standardized procedure. However, the grid 
does not stifle the ingenuity of the engineer in the 
creation and development of new functional units. 


> fh) For Additional Copy of thie Dine 


This type of standardization is in fact an aid to 4 
him, because it simplifies the design process. \ ( 

The components which are to become a part of t 
the modular assembly need special design considera- - 


tions, particularly if they are to be assembled to a 
base by mechanized means. For mechanized assem- 
bly components must be stored in magazines, hop- 
pers, reels, or some other suitable means. Next they 
must be fed into the assembly equipment, and finally, 
they must be assembled. The component must have 
a built-in configuration that permits complete con- 
trol of it from the time it is waiting to be fed into 
the system to the final operation of assembling it 
to the base. When electronic components such as 
resistors and capacitors have axial leads, their con- 
figuration makes them most suitable for mechanized 
assembly. They can be magazined or taped and can 
be reliably controlled in machine operation. If im- 
properly designed, components can become ex- 
tremely difficult to handle and control, especially if 
they are difficult to magazine or to orient properly 
at the assembly operation. Therefore, much con- 
sideration must be given to basic component design. 


It will be observed that with a standardized grid 
plus proper component design, the design engineer 
is compelled to build experimental and preproduc- 
tion units in conformity with the actual production 
techniques which will eventually be employed. As 
a result, very little methodizing remains to be done 
when the drawings are released to the production 
department. Briefly, the work of the methods engi- 
neer consists of checking the manufacturing draw- 
ings and scheduling them for production operations. 
He must determine the feasibility of each operation 
and the capability of his machines to meet all dimen- 
sional requirements. Methodizing is a costly and 
time-consuming phase of work, and the elimination 
of it in whole, or in part, is extremely desirable, 
providing that most of this work can be accomplished 
during the design phase. 
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BASIC DESIGN FOR MECHANIZED ASSEMBLY 


A mechanized assembling system can be con- 
sidered the equivalent of five basic or fundamental 
units as follows: (1) component feeding unit; (2) 
positioning unit; (3) assembling unit; (4) power 
unit; (5) control unit. 

The Component Feeding Unit generally has two 
functions to perform: (a) It stores the components, 
and (b) it brings them to the assembly position. It 
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is an integrated unit and should be designed as such. 
Some typical methods of component feeding are 
illustrated in Fig. 2, Many component hoppers for 
storage are commercially available and can be 
readily purchased on the open market. However, 
they must frequently be designed to meet special 
requirements of unique components. In the case of 
axial-loaded electronic components, which are rela- 
tively easy to store and handle, there are several 
preferred methods of storing them such as in maga- 
zines, or on reels where the components are attached 
to the surface of tacky tape. 

Bringing the components from the storage unit to 
the assembling position can involve many problems 
which are sometimes difficult to resolve. Among the 
simplest types of components to store and handle 
are those which are punched and formed but re- 
main on the strip of material from which they were 
made. Assembling electronic components adds a 
degree of complexity, bécause they must first be 
selected from any one of a number of storage units 
and then fed into the machine by a common carrier. 
An air track, shown in Fig. 3, has functioned suc- 
cessfully for this purpose. The air jets bring the 
components to the assembly position very rapidly. 

Obtaining proper orientation of the component at 
the assembly position can become one of the most 
difficult problems in component handling, par- 
ticularly if the component is small and fragile. It 
takes much ingenuity and perseverance to solve 
these problems. The solution must make use of 
simple and reliable mechanisms. Malfunctions cause 
costly down-time of mechanized equipment. 

One approach to an automated positioning unit 
has consisted of a carrier for the printed boards 
mounted on slides to provide movement in both 
the X and Y-axis. The slides are actuated by an air 
servomotor for each axis. A sectional view of the 
air servomotor is shown in Fig. 4. 


The air servomotor is a patented device developed 
and designed specifically for the Mini-Mech system 
which assembles electronic components to a printed 
board. This servosystem possesses excellent ac- 
celerating and decelerating characteristics and prac- 
tically eliminates “hunting.” The motor, as shown, 
has seven exhaust ports which correspond to seven 
positions; however, any number of ports could be 
incorporated to meet the requirements of the grid. 
The two input ports provide a common air pressure 
to both sides of the piston. When the exhaust ports 
are closed, the piston remains stationary. It remains 
stationary until a selected exhaust port is opened 
to create a pressure differential which moves the 
piston in the direction of the open port until it is 
closed by the piston. The width of the piston is 
slightly greater than the diameter of the ports. 

Exhaust air from the servomotor is utilized to 
operate a switch which controls a second piston (not 
shown) fitted with a tapered pin. When actuated, 
this piston drives the pin into a stationary tapered 
hole resulting in precise positioning of the carrier. 
Positioning can actually be as precise as the jig 
bores can machine the tapered holes. It should also 
be noted that the tapered pin will hold the work 
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Figures 8 & 9—A typical card reader and control key- 
board is shown above; a typical punched card below. 
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firmly enough to perform almost any kind of a 
machine operation. 

Circuit-board feeding is accomplished by the posi- 
tioning unit. The printed-circuit boards are stored 
in a hopper such as the one in Fig. 5. When the as- 
sembly of the components to a board is completed, 
the positioning carrier returns to the hopper for a 
new board. As this new board is fed into the proper 
position, it ejects the completed board and a new 
cycle of component insertion begins. The circuit- 
board hopper can be adjusted in width to accept a 
full range of board sizes as determined during the 
module design phase. 


The Positioning Unit performs two functions: It 
locates the component with reference to the assem- 
bling or operational tool, and it picks up a new 
board from the storage hopper and simultaneously 
ejects the old board from the board carrier. In 
manually-operated machines the operator places the 
component against simple stops; when the machine 
cycle has been completed the operator removes the 
component. The stops are generally manually ad- 
justable and require considerable setting-up time. 

The considerations associated with the positioning 
of module components on printed board or base 
plates usually begin after the smallest and largest 
boards have been determined. If it can be assumed 
that a printed board or a base plate will be used to 
carry the components, all possible positions of them 
should be determined. A standardized grid will 
usually provide the most expeditious means for 
locating the components. Melpar started using a 
0.10-in. grid for locating components on printed 
boards in 1951. This grid was applied to its automated 
Mini-Mech system. 

There are several benefits derived from the use 
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Design for Mechanized Assembly, continued 


of a standardized grid; these will become apparent 
in the following dissertation. They begin at the de- 
sign phase and continue through the manufacturing 
operations which produce the end product. The 
establishment of a basic grid is a step which will 
facilitate the operation of the positioning unit par- 
ticularly. A typical grid for locating electronic 
components on printed wiring board is shown in 
Fig. 6. The dotted intersections shown in this grid 
represent the possible locations for the components. 
The dotted intersections show the over-all capability 
which must be designed into the equipment. The 
positioning mechanisms must obviously be built to 
meet the grid requirements. 


The Assembling Unit for mechanized assembly can 
be similar to many existing machines which are 
manually operated. Actually this unit does not ex- 
clusively need to be an assembling machine. Its func- 
tion may just as well be that of punching, forming, 
cutting, embossing, or any one of many other con- 
ventional operations. The machines generally per- 
form a special operation, or a combination of two or 
more operations. They frequently require an oper- 
ator to place a part into the machine and then remove 
it after an operating cycle has been completed. Some 
machines mechanically feed strip material from reels; 
this permits the operator to divide his time among 
several machines. 

There is one rule which experienced design engi- 
neers prefer to apply in the design of mechanized 
equipment. They prefer to avoid a combination of 
operations such as cutting and assembling, or cement 
applying and assembling; chips or cement drippings 
can ruin an otherwise reliable assembling operation. 


The Power Unit associated with a punched-card- 
controlled system consists mainly of air-reduction 
valve and filters, Fig. 7. The use of air as an actuat- 
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Figure 10—Sketch eliminates need for formal drawings. 
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ing means has proven highly successful for this type 
of equipment. An air pressure supply to the equip- 
ment of 90 to 110 psi is recommended mainly be- 
cause it is generally available at most factories. 


The Control Unit can provide complete automatic 
control of a mechanized system of assembly. This 
control can be accomplished through the use of a 
program reader and a keyboard to manually select 
components and component positions. It also can 
have switches for power, heat, automatic, manual, 
start and stop. Fig. 8 shows a typical control unit. 
Such a unit can be built into the assembling equip- 
ment, or can be a separate unit, and can be used to 
control more than one piece of equipment. 

The use of electronic controls has done much to 
revolutionize and advance the technology of mecha- 
nized equipment. It has eliminated most of the 
laborious manual control of the work. It has pro- 
vided a means for obtaining greater precision with 
controlled uniformity in the manufacture of the end 
product. It has eliminated much of the intricate and 
costly mechanical linkages and cams, particularly 
where the machine required a number of motions 
timed with respect to one another. 

One of the most important benefits resulting from 
electronic control is the ability to program for a 
large variety of work. Programming eliminates much 
of the manual adjusting of the machine. This reduces 
down-time and permits changeover for short runs. 

Programming does not need to be a complex opera- 
tion. In the case of an assembling system, it would 
consist of selecting a specific component and assem- 
bling it in a discrete position. The control unit reader 
would signal the selected magazine to feed its com- 
ponent to the assembling head, and another signal 
to the positioning unit would insure that the com- 
ponent is assembled in the proper place. The reader 
can obtain its information from a card or tape. 

After the proper components have been loaded 
into the magazines, the operator places a punched 
card into the reader. Depressing the start key causes 
the cycle of assembling components to begin. After 
all components have been assembled, the card re- 
turns to the start position automatically until the 
production run has been completed. 

There are several ways of storing information to 
program and control mechanized equipment. Among 
them are punched cards, punched endless tape, and 
magnetic tape. Much of this type of equipment is 
available commercially. We will not attempt to dis- 
cuss the various types of coding which can be em- 
ployed. The subject of information theory is a very 
complex one. We will, however, show how a binary 
code can be used to control a mechanized system. 

A typical punched card is shown in Fig. 9. It will 
be observed that various combinations of punched 
holes are utilized to signal grid positions and com- 
ponents. The last signal from the card is used to 
recycle the whole operation. Sensing pins in a card 
reader send a signal through a system of relays 
which can, as in the case of the air servomotor, open 
any desired exhaust port to actuate the motor. By 
the same means the card reader sends a signal to a 
selected component magazine or hopper. 


continued 
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Close-Tolerance Fasteners 
Cost Less at Ferry Cap! 










eee Centerless grinding 
guarantees tolerances 
of .0002” 


Precision obtainable in no other way is available through Ferry 
Cap & Set Screw Company’s exceptionally large battery of 
centerless grinding equipment. The most intricate shapes are 
exactly and automatically reproduced by contour grinding. 
Continuous wheel dressing with diamond styli and meticulous 
checking guarantee tolerances of 0.0002” for concentricity and 
straightness, with surface finishes that are flawless. 


Our years of experience in the production of automotive con- 
necting rod and shackle bolts enable us to produce your close- 
tolerance fasteners rapidly . . . with savings for you. 


In addition, we are equipped with an unusual variety of head- 
ers, milling machines, boltmakers and multi-station drill presses 
that enable us to produce very complex and exceptionally close- =< 
tolerance fasteners with unusual economy. pa 


Interested in the possibility of 
specials at near standard prices? 
Then start saving now with a 
call to Ferry Cap today! 


Ferry Cap & Set Screw Company 


2151 Scranton Road, Cleveland 13, Ohio 





Use postpaid card. Circle No. 232 
July, 1960 














GRIPCO LOCK NUI 







cancel 
LOWER COST 
on your 
products 


with this 


GRIP-NUT 


family of 


GRIPCO 
FASTENERS 


All types and sizes of 
Gripco fasteners listed 

in catalogue are available 
for immediate delivery. 
Qualified fastener 
engineers are available 
for consultation on all 
your assembly problems. 


GRIPCO CENTERLOCK Nill 










GRIPCO CLINCH NUT 


GRIPCO PILOT-PROJECTION 
WELD NUT 


©@ MINIATURE WELD AND CLINCH NUTS, 
WITH OR WITHOUT LOCK. 


© GRIPCO AND CENTERLOCK 
HI NUTS. 


@ STANDARD SEMI-FINISH FULL 
AND JAM NUTS. 


© STAINLESS STEEL LOCK, WELD 
AND SEMI-FINISH NUTS. GRIPCO COUNTERSUNK 


© COLD FORMED SPECIAL NUTS WELD NUT 
OR PARTS TO PRINT. 


The Hatiox’s Oldest 
ms of Lock Huts 


Send for samples and NEW CATALOG today 


GRIP- NUT COMPANY 


193 MAPLE AVE. SOUTH WHITLEY. INDIANA 
Use phism card. Circle No. 233 
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Design for Mechanized Assembly, continued 


It should be noted that activities within the ma- 
chine cycle can be protected by interlock switches 
to prevent repeating and jamming. For example, a 
photocell can be used to indicate that a component 
has reached the assembly position; it then signals the 
assembling tool to begin its downward motion. As a 
general rule, interlock switches are used to stop 
the equipment where malfunctions are anticipated. 


Mechanized equipment is not necessarily limited 
to the production of “long runs” only. In many appli- 
cations punch-card control is equally feasible for 
“short-runs.” Punch-card control for short runs be- 
comes feasible when there is an appreciable cost 
savings at changeover. 

The application of modular packaging techniques 
has opened a new field of advanced technology. The 
benefits derived from this technology begin at the 
design phase and continue through the production 
operations. The prime objectives are to obtain in- 
creased reliability and economic savings. 

Modular packaging techniques require much 
standardization; however, this standardization does 
not stifle the design engineer’s ingenuity or his 
ability to create. The use of building blocks, or 
modular construction, in the electronic industry has 
become widespread because of the benefits which 
have resulted. Benefits in many other fields of 
engineering are equally potential. 

For example, one of the benefits from the use of 
the grid is that it permits the engineer to draw a 
full-size sketch of the assembly on 0.10-in. by 0.10-in. 
cross-sectioned paper, as shown in Fig. 10. He can 
locate components on selected intersections. He can 
use a drill jig to drill the holes in the grid positions 
he has selected. He can assemble the components, 
and when he has completed this he can test the unit 
for functional performance. He has expeditiously 
obtained a breadboard which can also be tested to 
determine if it meets the environmental require- 
ments. This design phase has been acomplished with 
a minimum amount of drafting time. The drill jig 
eliminated costly and time-consuming shop labor. 
It eliminated the need for drawings calling out hole 
locations and the tolerances which are always asso- 
ciated with every dimension. All that was necessary 
in lieu of the use of dimensions was a tabulation of 
selected holes on the X and Y-axes. 


Mechanizing the assembly of modular components 
can be equally simplified if the modules are engi- 
neered for machine processing. Random design of 
modules with no orderly interrelationship among 
them will result in high production costs by elimi- 
nating the possibility of economically mechanizing 
the operations. 


Capital investment in mechanized equipment can 
be costly. This phase must be carefully investigated 
and evaluated. The “break-even” point between 
manual and mechanized production methods gen- 
erally determines the feasibilty of the equipment. e 


This article is based on a paper presented by the author before the Machine 
Design Division of the American Society of Mechanical Engineers, during the 
Design Engineering Show, in New York City, May 23-26. 
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is work. Thor Uni-Tork air tools have external torque 
or adjustments from 10 to 100 inch-pounds. Available 
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h Thor electric tools. Your Thor factory representative 
of or distributor will show you the tools that think for 
themselves. Thor Power Tool Company, Aurora, 
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assembly time by 97%. 
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Result: THE DYNAMIC GEAR COMPANY 


saves $3,930 per 1000 units. 


A D ES i G K P # 0 P 0 § I T 10 N ; Like to see the impact of Truarc Retaining Rings on 


your product? They can solve many fastening problems by their very simplicity 
(as demonstrated above). They also save on materials, assembly time and labor— 
and have effectively reduced the final installed cost on hundreds of products. Our 
Catalog RR 10-58 shows how other designers use Truare Rings 

on more than 70 different products. For immediate action, call 

your nearest Authorized Truare Distributor. > TROARE 
He’s as close as your Classified Telephone Directory. 


Look under: “Rings, Retaining.” °.6 


() WALDES baile 


* TRUARC’ rerainine RINGS 


WALDES KOHINOOR, INC., 47-16 Auste!l Place, Long Island City 1, N. Y. 


9 OUT OF 10 PRODUCTS CAN BE IMPROVED WITH TRUARC RETAINING RINGS 


© 1960 watoes Konimoon, inc. 
Use postpaid card. Circle No. 235 
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Looking for a corrosion- 
resistant joint? Here are detailed 
instructions for alloy selection, 
fluxing, brazing procedure 

and cleaning. 





z by William F. McFee, Supervisor 
Product Information Service 
Armco Stee! Corporation 


SILVER BRAZING STAINLESS STEEL 


S tainless steels may be silver brazed when weld- 

ing is impractical. Silver brazing alloys, re- 
sistant to many types of corrosion, shock, vibra- 
tion and temperature change, can be used to join 
stainless steels to plain steel, copper and other 
metals. 

The brazing of stressed stainless steels with high 
melting point bronze rods is not recommended be- 
cause of the danger of embrittlement caused by deep 
intergranular penetration of the brazing alloy. 

There are silver brazing alloys with melting points 
ranging as low as 1175 to 1600°F. For chromium- 
nickel stainless steels, select an alloy with a low 
melting point of about 1200°F. to minimize the heat- 
affected zone in the base metal. 

Commercial silver brazing alloys that conform to 
these requirements are suitable for joining any 
grade of stainless steel. However, brazed joints in 
chromium grades which will be exposed to continu- 
ous high moisture, underwater or more severe con- 
ditions must be made with special nickel-bearing 
alloys. Any supplier of brazing alloy will recommend 
proper alloys and fluxes. 

So far, no brazing alloy has been developed that 
will match perfectly the color of stainless steel. All 
silver brazing alloys tend to have a slightly yellow 
cast which deepens as the copper content of the 
alloy increases. For this reason low copper content 
is desirable. To conceal brazing as much as possible, 
use lap-type joints that expose only a thin film of 
the alloy. The finished joint should be buffed to 
improve the color match. 

Borax and boric acid, often used as fluxes in 
high temperature brazing, are not suitable for low 
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MF Whiz-Locks 


One-piece free spinners 


that won’t let go. So simple they'll amaze you. 


So original there’s a patent pending. 
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MacLean-Fogg’s new Whiz-Lock is a one-piece, 
free-spinning lock nut that is simplicity itself. Spin 
it into place, wrench it tight and forget it. The 
scientifically designed spiral teeth take just the 
right grip on the work to prevent accidental 
loosening. Yet it removes readily on application 
of at least 25% more torque than was used to 
apply it. 
MF Whiz-Locks have been as thoroughly tested 
as any new fastening device ever offered. Test 
them yourself soon. Samples are available free. 
Ask for hex nuts or bolts— with or without flange 
—in sizes from No. 6 to %”. State size desired. 
SEND FOR SAMPLES 











Brazing Stainless Steel, continued 


temperature silver alloy brazing. 
The most effective flux is gener- 
ally the one developed by the 
manufacturers for the particular 
brazing alloy used. 


The joint should be carefully 
cleaned of all oxides and dirt be- 
fore brazing. Use a degreaser if 
the part has been in contact with 
oil or grease. 


BRAZING PROCEDURE 


Flux in paste form may be ap- 
plied immediately after cleaning 
to the areas where the brazing al- 
loy is to be applied. Suitable silver 
brazing alloy wire or strip is then 
fitted over the fluxed joint. An 
oxyacetylene torch adjusted to 
give a neutral to slightly reducing 
flame is generally used for heat- 
ting, since it rapidly produces the 
necessary amount of heat. The 
joint is brought up to the brazing 
temperature evenly by playing the 
flame back and forth over the 
surface. Gas and electric furnaces 
with neutral atmospheres are of- 
ten used on production work. The 
induction heating method has also 
proved effective. Furnace brazing 
with controlled atmospheres usu- 
ally requires the use of some flux 
to remove the oxide film. The 
elimination of flux demands a 
non-contaminating reducing at- 
mosphere of extremely low dew 
point. 


PRE-PICKLING 


During the fluxing and heating 
operation the surfaces of free- 
machining stainless steels become 
coated with a black scum. This 
hinders the flowing and wetting 
action of the brazing alloy. If the 
condition that causes this scum is 
not removed it will result in im- 
properly bonded and weak joints. 
Pre-pickling the pieces to be 
brazed in a hot 20% nitric acid 
solution will help by removing the 
sulfide of selenide inclusions that 
are present at the surface of free- 
machining stainless steels. 


Immediately after silver braz- 
ing, all remaining flux should be 
completely removed with high- 
pressure steam or hot water. e 
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ARO Is YOUR ANSWER 
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if DRILL 3,000 per hour 

- Set up any number of Aro Self-Feed Drills in 
single fixture, then drill up to 3,000 holes per hour 
automatically. Capacities from 7g’’ to 4%” . . . speeds 
from 500 to 20,000 rpm . . . stroke lengths from %” to 

- 6’’. Use any combination of types and speeds, mount 

2g drills in any position. 











TAP 2,400 per hour 


Combine your drilling and tapping operations in 
one fixture and eliminate costly handling. Aro Self-Feed 
Tappers have capacities up to 4 ’’-20 in mild steel, or 
larger holes in softer materials. Speeds of 500, 900, 
1,450 and 2,700 rpm. Stroke lengths up to 1%”. Ac- 
cessories for precision depth. 


FASTEN 3,000 per hour 


a Go automatic on your threaded-fastener operations 



























































with Aro Self-Feed Screwdrivers-Nutsetters. Standard 

2 ° 

a range of speeds for the most commonly specified screw 

‘ sizes. Uniform torque settings held within close limits. 

4 All models available with precision ball-type clutch. 

g LET ARO TELL YOU HOW=— 
. Without obligation, give us brief details of 
Ss 

g o any drilling, tapping or fastening job which 
: on S you would like to automate . . . your blueprint 
“ fe — would be helpful. We will send our recommen- 
; | aos a | dations or have a representative call on you. 
1 A typical installation... 

4 Aro’s automated top- 

t making machine. 














® 
THE ARO EQUIPMENT CORPORATION, Bryan, Ohio 


’ » Aro of California, 3141 S. Grand Ave., Los Angeles 7, Calif. 
> | Aro Equipment of Canada Ltd., Rexdale (Toronto), Ontario 
; Offices in All Principal Cities 


Use postpaid card. Circle No. 237 
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SAVE MONEY 
on parts like these! 


Specialized equipment and design skill give us an edge in 
trimming costs. Send us a sample or description, plus quan- 
tity, for an eye-opening quotation. Address: The American 
Brass Company, Fabricated Metal Goods Division, Water- 
bury 20A, Connecticut. 6017 


ANACONDA 


MULTIPLE-PLUNGER PRESS PRODUCTS 


Use postpaid card, Circle No. 238 
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Three Simple Steps In... 


SELECTION OF FASTENERS 


oo often the approach to fastener selection varies 
from a nonchalant “anything will do” to an 
extra-rigorous analysis that leads to bins full of 
many types and sizes up and down the assembly 
line, according to fastener engineers at Russell, 
Burdsall & Ward Bolt and Nut Company. A better 
approach to fastener selection would be to use fewer 
types and sizes, correctly applied. 
Three steps recommended by RB&W technical 
advisors to follow in fastener selection, especially 
standard fasteners, are: 


1. Determine the clamping force required for the 
application. 


2. Determine the material and diameter of the 
fastener that will supply the clamping force cal- 
culated most economically. 


3. Determine the tightening torque that will create 
the correct clamping force in the assembly. 


Steps one and two are designed to avoid both 
the nonchalant and the over-rigorous approach to 
fastener selection. By working from the clamping 
force required, the design engineer can stay in the 
realm of the physical requirements necessary to do 
the job, rather than wandering into a maze of 
chemical specifications of materials. 

Except where temperature, corrosion or weight 
problems demand that the chemical characteristics 
of the fastener material be spelled out, the engineer 
is better off to stick with the physical requirements. 
By staying with the physical requirements, he is 
in a better position to simplify his design approach. 
Often he can standardize on one grade of fastener 
material, rather than using SAE Grades 2, 5 and 
8 fasteners (as has happened) all in the same 
assembly. 

Having determined the correct clamping force 
needed, the designer must go on to specify the 
tightening torque required in the assembly. Unless 
this last step is following, the holder power speci- 
fied and purchased may never be put to work. 

A bolted connection with 5 inch diameter Grade 
5 bolts torqued to a low level of 75 foot-pounds is 
weaker than the same joint bolted with % inch 
Grade 5 bolts torqued to their proper level of 85 
foot-pounds. Giving assembly and inspection per- 
sonnel a benchmark to guide them will help insure 
that the fasteners selected are doing the job re- 
quired, say the technical advisers. * 





INTERESTED IN CERTAIN REPRINTS? 


We are making available reprints of some of our more 
popular articles. Check page 72 for those currently 
available. 
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Speed up 





Automatic feeding 
and setting with 





You'll realize faster assembly... reduced 
labor costs immediately, when you use T-J 
Rivitors and Clinchors for your production 
line. These performance-proved machines 
are designed to doa wide range of assembly 
jobs for aircraft, automotive, farm machin- 


RIVETS 4 ATA yr: Special quadruple riveting unit, incorpo- 
rating two Model “RR" Twin Rivitors, mounted on a special 
welded steel base. Equipped with air-operated hold down 
mechanism and a safety air trip arrangement. Tooled for riveting 
left hand and right hand automotive muffler bracket assemblies. 










ery—riveting jobs of a// kinds. 

T-J RIVITORS automatically feed and 
set solid rivets with high production. Elec- 
trically powered Rivitor sets solid steel 
rivets up to %’’ long. Throat depths 8” to 
36”. 

T-J CLINCHORS set clinch nuts with fully 
automatic operation, controlled by a single 
foot pedal. Available in Underfeed and 
Gravity Feed models, throat depths 8” to 
36”, 

Send today for these helpful references: 
Rivitor bulletins 646 and 555 . . . Clinchor 
bulletin 555. The Tomkins-Johnson Co., 
Jackson, Mich. 


geecrae TWIN RIVITOR! T-3 CLINCHOR adapted to a 
Tooled for 6 station indexing wide range of clinch nut setting 

fixture, incorporating automatic problems. Gravity Feed model 

clamping and ejecting mechan- shown here. 

isms, for riveting laminated 

armature assemblies. 
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UNSHAKEABLE SELF-LOCKING PERFORMANCE IS 
BUILT INTO AN ELASTIC STOP NUT 





Start with a standard hex nut 
and add a metal crown... 


GER e. 


Add “the ring 





O- f reliability”— 


the easily identified ESNA red nylon locking insert... 





Then roll the crown over smoothly and stake— 
the insert is made an integral part of the Elastic Stop nut 


BUILD FASTENER RELIABILITY INTO YOUR PRODUCT! 





Take an Elastic Stop nut and mount it on one of your prod- 
ucts where vibration is really severe. Shake the daylights 
out of it in the roughest torture test you can devise—or better 
still—send it into the field where it’s subject to regular use 
and abuse. 


Here’s what you'll find: That Elastic Stop nut will stay 
put! The bolt threads are impressed into the nylon locking 
collar with such a perfect fit that internal liquid seepage is 
sealed off. Internal nut and bolt threads are protected 
against corrosion. The nylon insert locking torque is so 
smooth that it never galls or distorts bolt threads; and nylon 
is so wear-resistant that under normal usage you can wrench 


the nut on and off the bolt 50 times or more and the nut 
will still remain tight under vibration! Protect the perform- 
ance and the reputation of your product by guaranteeing 
fastener reliability. Try it yourself and see. Send for free 
test samples. Just tell us the size. Dept. $53-797, Elastic 
Stop Nut Corporation of America, 2330 Vauxhall Road, 
Union, New Jersey. 


ELASTIC STOP NUT 
CORPORATION OF AMERICA 


Use postpaid card. Circle No. 241 
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WHAT’s NEw Go 


IN EQUIPMENT 





For information on any equipment listed here, use the postpaid card 


opposite page 66. Just circle the number on the card 


POCKET TOOL DRIVES 
VARIETY OF SCREWS, NUTS 


A four-way pocket tool, Model 1600, 
is readily adaptable to fit a variety of 
nuts, bolts and screws. A sturdy pocket 
clip is provided. 

The red plastic handle features a 
4” socket at one end with a 7/16” 
socket at the opposite end for driving 
hex nuts, bolts, and screws. The double- 
end blade is inserted in the 7/16” 
socket to convert the tool to either 
a 3/16” slotted or a No. 1 Phillips 
screwdriver. A spring holds it firm. 

Xcelite, Inc., Orchard Park, N.Y. 


Use postpaid card. Circle No. | 


WELDING HEAD FOR 
ELECTRONIC ASSEMBLY 


Model 1037 bench-mounted welding 
head features twin ball-bearing races 
for precise control over the placement 
of the weld. This ball-race vertical- 
action design permits perfect linear 
movement of the upper electrode, com- 
pletely eliminating electrode wiping ac- 
tion as pre-set electrode pressure, vari- 
able from 2 to 50 lbs. is applied to fine 
wire leads and other critical applica- 
tions. 

Plug-in interconnectors permit the 
unit to be set up with any Weldmatic 
stored-energy power supply. Versatility 
is increased by the use of interchange- 
able electrodes of various configura- 
tions and materials, including roller- 
type electrodes for seam welding. Elec- 
trode pressure is adjustable and ex- 
actly repeatable by a single knob con- 
trol. Swing-type foot pedal with 5:1 
mechanical advantage actuates the up- 
per electrode arm. 

Weldmatic Division, Unitek Corp., 950 
Royal Oaks Dr., Monrovia, Calif. 


Use postpaid card. Circle No. 2 


NO FLUX NEEDED WITH 
ULTRASONIC SOLDERING 


An eight-ounce, 10-watt ultrasonic 
soldering iron is capable of soldering 
a wide range of materials without flux. 

The S-10 is designed for soldering 
semiconductor materials, as well as 


matching the number following the description. We’ll do the rest. 


aluminum, magnesium and their alloys, 
especially those characterized by rapid 
surface oxidation. The unit eliminates 
surface pre-treatment as well as post- 
cleaning to remove flux. 

Operating on normal 115-volt, 60- 
cycle power, the iron’s use can be 
taught unskilled workers in a matter 
of minutes. 

Gulton Industries, Inc., 212 Durham 
Ave., Metuchen, N.J. 


Use postpaid card. Circle No. 3 


ADD NEW SIZES TO LINE 
OF PIPE TAP EXTENSIONS 


Style B tap extensions are now 
available to fit pipe taps from 1/16” 
through %”. The 8” extensions make 
possible either machine or hand tap- 
ping of otherwise inaccessible holes. 

The squared shank of the tap fits 
into a corresponding square in the 
socket of the extension. The tap, sup- 
ported by the close fitting long socket 
of the extension, is held by two socket 
set screws 90° apart which bear on 
the square of the tap. 

The Walton Co., Box 5, Elmwood 
Branch, Hartford 10, Conn. 

Use postpaid card. Circle No. 4 


ASSEMBLY MACHINE WITH 
INTEGRAL PARTS PLACING 


A standard machine is furnished 
complete with parts placing motions 
at work nests on the indexing dial. 
The user employs the “machine tool 
concept” of adding holders and collets 
or other devices which are designed 
to hold and handle his product parts 
as he would apply special cutting tools 
and work holding fixtures to a produc- 
tion mill or screw machine. Where a 
similarity between sizes of parts and 
assembly methods exists, it is only 
necessary to attach new holding de- 
vices when setting up for a change- 
over in preduction. 

Typical of the new assembly machine 
tool is this rotary transfer machine 
with a 12-stop, 36” diameter dial. Each 
of six integral parts placing stations, 
actuated by cams operating at the dial 
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center and powered from a right angle 
drive mounted to an extension of the 
index table input shaft, serves two posi- 
tions. Allowing one pair of stations for 
ejection of complete assemblies, the 
double tooled machine can produce 120 
five-part assemblies a minute while 
operating at a cyclic rate of 60 per 
minute, 

Ferguson Machine Corp., 7818 Maple- 


wood Industrial Ct., St. Louis 17, Mo. 
Use postpaid card. Circle No. 5 


BENCH CENTER FOR 
ASSEMBLY INSPECTION 





A bench center for production line 
inspection can be used for inspection 
of machined parts, stampings, assem- 
blies. The unit is adjustable from 0” 
to 10” maximum, has a fixed removable 
head center and a locking quick spring 
travel on the tail stock center. Of 
Meehanite cast construction, the center 
is designed to use all standard indi- 
cator rods and attachments. 

Quality Gage Co. 968 E. 69 PI., 
Cleveland, Ohio 


Use postpaid card. Circle No. 6 





SHOP VISE ADAPTABLE 
TO ALL SIZES OF WORK 





A light, vise has 


tempered metal 
revolving jaws and an auxiliary clamp 


the working of hex, 
round objects in 


which allows 
octagonal, oval or 
desired dimensions. 
The Little Wonder Zylyss vise has 
a low draw screw providing a jaw 
opening up to 8”. The auxiliary clamp 
permits the clamping of boards regard- 
less of lengths. By removing the aux- 
iliary clamp the vise can be used as 
a C-clamp. 
Little Wonder, 
Pennsylvania. 
Use postpaid card. Circle No. 7 
SMALL BENCH WELDER 
CONTROL FOR ELECTRONICS 


A new midget bench welder control 
for resistance welding weighs only 21 
pounds—measures 6” wide, 10” deep 
and stands 10” high. 

It is designed primarily for the elec- 
tronic tube industry where conservation 


Inc., Southampton, 





NPWS COINDAWID 
RETAINING RINGS 


\- improve products 
\ and cut costs 
substantially | 





NEW JERSEY 








Use postpaid card. Circle No. 242 





of working room and power distribu- 
tion sources is vital to efficient pro- 
duction methods. It can also be applied 
in many areas of the art metal industry. 

Robotron Corp., 21303 W. 8 Mile Rd., 
Detroit 41, Mich. 


Use postpaid card. Circle No. 8 


LUBRICANT BRUSH NOW 
BUILT INTO PLASTIC JAR 





Plastic jars of Molykote G lubricant 
now have applicator brushes built into 
the cover to prevent brush contamina- 
tion. A protected well in the center of 
the jar stores the brush when the cap 
is replaced. 

The compound is used for reducing 
galling, seizing and metal pick-up on 
threaded connections, press fittings, 
splines, gears, power screws and other 
friction and wear parts. 

The Alpha-Molykote Corp., 65 Har- 
vard Ave., Stamford, Conn. 

Use postpaid card. Circle No. 9 


ATTACHMENT SPEEDS, 
CONTROLS DRILLING 


yout 


7 NORE LENGTH ADJUSTMENT 
SCREWS 





FEED CONTROL 
DEPTH CONTROL SCREW screw 
AND LOCK NUT 


A drill feed assist attaches to a No. 
10 drill to provide precise depth control 
and speed drilling. 

The unit basically is an air cylinder 
attachment that screws on the No. 10 
drill in place of the chuck guard or 
bearing retainer. It is actuated when 
the drill trigger is depressed, along with 
the drill motor itself, and pulls the drill 
into the work. 

As an example of the application, a 
field test resulted in the drilling of 
%” holes in 4%” thick 2024 aluminum 
plate at the rate of only three seconds 
each, compared to 15 seconds using a 
regular No. 10 drill. 

Rate of feed can be set so the tool 
will either support itself while drilling 
or require some assist from the opera- 
tor. The device is available in 500, 1500, 
2000, 2700, 4000 and 5000 rpm models. 

Cleco Air Tools, Box 2119, Houston 
1, Texas. 

Use postpaid card. Circle No. 10 
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INCREASE RUN-DOWN SPEED 
ON %4" IMPACT WRENCH 





A 34” impact wrench has been re- 
designed with 91% faster run-down 
speed than its predecessor model. The 
810 Impactool delivers 1000 impacts 
per minute, with a free speed of 4300 
rpm. 

Actually 2-5/16” shorter, the tool’s 
direct drive between motor and ham- 
mer gives greater torque and speed in 
heavy-duty nut running. In addition 
to a 34” square drive, the unit is also 
available with 3, 6 or 8” extended anvils 
with a 34” square drive; and a 1” square 
drive or a quick change anvil with 
a 52” hex recess. 

Ingersoll-Rand Co., 11 Broadway, 
New York 4, N.Y. 


Use postpaid card. Circle No. tI 


UNIT STORES, FEEDS 
UP TO 12,000 PARTS 





A storage-feeder unit with up to 
12,000 parts capacity is designed to 
bank and/or feed parts in automatic 
parts handling installations. It main- 
tains in-storage part orientation, first- 
in-first-out part sequence. 

Standard units (floor or overhead 
suspended models) are comprised of 
from one to six storage decks which 
can be arranged to handle one or 
several different parts simultaneously. 
Each deck is a spiral track that can 
be wound into single or multiple part 
lanes. Parts enter at the outer diameter 
of the deck, travel through the spiral 
course to the center where they are 
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Men who know and specify special 

fasteners depend on this familar 

symbol . . . ¢p) . .. the famous 
Chandler hallmark for precision and relia- 
bility in fasteners. It’s your guarantee that 
each fastener meets the rigorous materials 
and performance tests required by industrial 
and military standards. Before placing your 
next order... 


check with chandler... 








Produced to 
your specifi- 
cations .. 

delivered to 
your re- 
quirements! 


Send 

for your 
Chandler 
catalog 
today. 








CHANDLER PRODUCTS CORPORATION © 1543 Chardon Road ° Cleveland 17, Ohio 


Use postpaid card. Circle No. 243 
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Why Aecage Kivet Otters 
TWO METHODS for 


Clinching Semi-Tubular Rivets 


It is part of a widening service based upon industry’s 
recognition that an assembly held together 

by semi-tubular rivets has great inherent strength and 
is usually lowest in production cost. 


The Chicago Rivet MOTORIZED 
AUTOMATIC RIVET SETTER 
produces a sharp, solid blow that 
immediately upsets the tubular 
section. This method is used 

on 95% of all applications 
involving metals or non-fragile 
materials. 


The Chicago Rivet AIRPOWERED 
RIVETER produces a cushioned, 
shock-free clinch on a tubular 
rivet, permitting riveting of 
fragile and uneven materials. 
This method has greatly widened 
the use of semi-tubular rivets. 





Why not let Chicago Rivet Fasten- 


FOR YOUR FILES ing Engineers tell you which system 
is best for you. No obligation. 


RIVET CATALOG MOTORIZED 

describes 1388 Line includes automatic single, multi- 
U 

- - ng ple and automated setters. 

25 single and 

multiple motorized AIR-POWERED 

automatic rivet Li includes automatic single, multi- 


setters. 
ple and automated setters. 


AIR-PO WERED e e 

RIVETING catalog 

contains description Gucage Kewet 
LK and specifications 


pot + = dell & MACHINE CO. 





designed for 946 So. 25th Ave., Bellwood, lil. 

ut 

oan (Chicage Suburb) Branch Factory: 
Tyrone, Pa. 





Use postpaid card. Circle No. 244 








discharged to the next lower deck or 
to processing. 

Input storage and output feed rate 
is adjustable up to 6000 parts per hour 
through pulley changes, The units are 
self-cleaning. Unit enclosure and drip 
pan available as optional features. 

F. Jos. Lamb Co., 5663 E. Nine Mile 
Rd., Detroit 34, Mich. 


Use postpaid card. Circle No. 12 


TORQUE WRENCH FOR 
PRECISION ASSEMBLIES 





. j by 


A torque wrench and screwdriver is 
designed for use with socket head cap 
screws from 0 to 14” and small slotted 
and Phillips head screws on miniature 
assemblies. 

The wrench can be pre-set for 
specific torque requirements and is 
adjustable. Blades come in 3” lengths 
as standards; specials are available. 

Techni-Tool Products, Inc., Dept. 
TW, 3860 W. Slauson Ave., Los Angeles, 
California. 

Use postpaid card. Circle No. 13 


OPEN-END WRENCH WITH 
SPRING PAWL GRIP 





Wrenchking’s spring-activated pawl 
slides against the flat jaw of the wrench 
to seat the tool against the nut. It then 
locks the nut in the wrench; releases 
the nut for ratchet action, and relocks. 

The wrench exceeds government 
torque specs for open-end wrenches. 
Made of SAE 4140 steel, the wrench 
is hardened to 48-51 Rockwell C and 
hard chrome plated. 

The Bristol Co., Waterbury 20, Conn. 


Use postpaid card. Circle No. 14 
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WORKBENCH STAND HOLDs 
16 HEX KEY WRENCHES 


=f 
SE 


ree, ALLEN LID 4 KEYS 
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A metal workbench stand holds 16 
hex keys to fit practically all hex socket 
screws except the very large diameters. 

The No. 665 holds keys from size 
.028” through 4%” (hex width across 
flats) which are individually held up- 
right in the metal stand and im- 
mediately identified by a _ key-size 
chart on the front of the stand. In- 
cluded are new 7/64” and 9/64” sizes 
for No. 6 and 8 ’60 Series cap screws. 
Spaces are also provided in the base 
of the stand for three large keys (9/16”, 
5g” and 34”) not furnished with the set. 

All keys are made from heat treated 
alloy steel. 

The Allen Mfg. Co., Hartford, Conn. 


Use postpaid card. Circle No. 15 


AUTOMATED UNIT PRESS- 
FITS, RIVETS OR STAKES 





A special machine press-fits, rivets 
or stakes complex assemblies and in- 
jects a measured portion of fluid wick- 
ing in a single operation. 

Permapress was designed especially 
to automate the assembly and lubrica- 
tion of end bells for fhp and integral 
motors up to 100 hp. It may also be used 
to assemble automobile distributors and 
other small wick-fed bearing assem- 
blies. Capacity ranges up to 750 com- 
pleted assemblies an hour. 


July, 1960 














.2-to 
save on 
assemblies! 


Style 843 
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Central KEPS Nuts present a Style 842 


practical example of how Central’s “Fasteneering” 

service can simplify and improve your fastener designs, 

starting at the blueprint stage. More efficient 

fastening with less handling along assembly lines add up Style 844 

to substantial savings for users of Central Keps Nuts. 
Write for Samples and Full Details 





Prompt Deliveries from Central’s 4 Complete Factory stocks 





Style 845 


CENTRAL SCREW COMPANY 


3503 SHIELDS AVE., CHICAGO 9, ILLINOIS 
— 149 EMERALD ST., KEENE, MN. HM. © FRANKFORT, KY. «© 2901 S. TANAGER AVE. LOS ANGELES 22, caAur. 


cttnt, me CmiCaSO, 18 _ 
Use postpaid card. Circle No. 245 
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Basic units may be either an A- 
frame press (pictured) or standard 
tubular rivet machines, modified by the 
addition of sensing switches, fixtures, 
wicking injector, electrical panel and 
indexing table. 

Permawick Co., 5319 E. Outer Dr., 
Detroit 34, Mich. 


Use postpaid ecard. Circle No. 16 


DRAFTING TEMPLATE FOR 
METAL RETAINED SEALS 





A pocket size drafting template made 
of semi-opaque, non-glare plastic has 
cut outs for pencil points duplicating 
the cross section pattern of Gask-O- 
Seals in twice and four times size for 
four different styles, 

Actual size is printed in black above 
each style and can be traced if neces- 
sary. The template also carries dimen- 
sional and tolerance information. Free 
to engineers. 

Parker Seal Co., 10567 Jefferson 
Blvd., Culver City, Calif. 


Use postpaid card. Circle No. 17 





TWIN ELECTRODE WELDING 
TORCH FOR AC WELDING 





Model B-3 twin electrode torch is 
designed for any a.c. welding machine. 
It uses two cored carbon electrodes, 
is easily maintained at proper distance, 
to produce an electric arc for many 
heating, soldering, brazing, and welding 
jobs. Because no gas is involved, costly 
time consuming cylinder handling is 
eliminated. 

Arcair Co., Box 431, Lancaster, Ohio. 

Use postpaid card. Circle No. {8 


SPOTWELDING IMPROVED 
BY ELECTRONIC CONTROLS 


An electronic spotwelding control 
that utilizes digital and analog com- 
puter elements is now being manu- 
factured on a production basis. 

Employing the feedback principle, 
the Monautronic V-2 unit produces 
quality welds regardless of the actual 
in-process variables that may produce 
poor welds even with the best con- 
ventional controls. 

Among the types of weld variables 
compensated for by the new control 
are: line voltage fluctuations, changes 


in amount of applied electrode force, 
electrode wear, variations in surface 
finish, fitup, thickness or hardness of 
material; variations in amount of fer- 
rous material in secondary circuit, 
contamination of metal surfaces, vari- 
ations in horn and electrode lengths 
causing reactance changes, and prox- 
imity of other welds (shunting effect). 

The control cannot — even under 
extreme conditions — produce a sub- 
standard weld without immediately 
“locking-out”, It thus prevents the 
operator from continuing to weld 
until he has corrected the abnormal 
condition. 

Electronic Controls Section, The 
Budd Co., 2450 Hunting Park Ave., 
Philadelphia 32, Pa. 


Use postpaid card. Cirele No. 19 


PILOT PUNCHES 
REMOVE SPRING PINS 





. 
< 


Pilot punches speed spring or roll 
pin removal and eliminate damage to 
pin or wall of holes. Also, the pin may 
be driven completely through the hole 
without sticking punch. Twelve sizes 
match all standard pin diameters and 
maximum lengths. 

Mayhew Steel Products, Inc., Shel- 
burne Falls, Mass. 

Use postpaid card. Circle No. 20 











VFC and PEECO are Divisions of 


AUTOMATION DEVICES, INC. 
IN PARTS FEEDING 


TWO GREAT NAMES 























GREAT NAMES IN INDUSTRY 
produce MORE for LESS with 


generates 
engineers 


technique. 





The story at PEECO can best be para- 
hrased — “... known by the company they 
eep...” The long list of companies that 

now ‘produce more’, because PEECO vi- 
bratory feeders are engineered to work, 
reads like America’s industrial 
Who”. PEECO’S technical knowledge in 
parts feeding can help you schedule one or 
more parts at a given rendezvous at a pre- 
determined rate per hour and oriented to 
the exact position desired. Obviously this 
reat savings. Let PEECO sales 
elp you ‘produce more ’. Send 
for new literature on the latest feeding 


“Who’s 








AUTOMATION DEVICES inc. 


32nd and BRANDES STS., ERIE, PA. © PH. GL 6-5381 


Use postpaid card. Circle No. 246 
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SPECIAL WRENCH DOES 
FIVE JOBS IN ONE 





For servicing automobile air-condi- 
tioning units, a combination tool has 
wrench openings for all service valve 
stem and gauge port caps, plus a 
standard 14” reversible ratchet wrench. 
The Reeferench also provides for oper- 
ating the 34” square refrigerant drum 
valve. 

Milbar Corp., 1900 Euclid Ave., 
Cleveland 15, Ohio. 


Use postpaid card. Circle No. 21 


ROTARY TABLES WITH SLOW, 
START-STOP INDEX MOTION 





Rotary tables feature a slow start 
and slow stop on each index. 

A 40-1 ratio on a worm gear drive 
rotates a cam which gives positive lock 
on 180° of the rotation and a smooth 
turning motion on the 180° of rotation. 
A crank drive from the cam activates 
an indexing pawl to give the slow start 
and stop motion. 

Power is supplied by the choice of 
a fractional h.p. electric motor, rotary 
air or hydraulic motor. 

Simplicity of design makes the unit 
easy to synchronize with other equip- 
ment. Indexing can be up to 5000 per 
hour with heavy fixture loads. The 
unit is available in 10” or 18” diameter 
table top. 

Jackson Fluid Power Co., 16722 E. 
Warren Ave., Detroit 24, Mich. 


Use postpaid card. Circle No. 22 
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Commercial 
@ UNIFORM TENSION Huckbolt 
@ MAXIMUM SHEAR a 
@ PRECISION FIT Bind Kivet 
@ LOWER INSTALLED 
COST a 
Huck permanent fasteners are Pull-Thru 
available in many types, shapes Blind Rivet 
and sizes, from Ys” to %” diam- 
eter, to meet the requirements 
of all types of manufacturing, 
from railroad cars, trailers, 0s— 
buses, ships, blowers, appli- Oversize 
ances, to farm equipment and Structural 


prefab buildings. These and 
many other users specify Huck 
fasteners for reasons of econ- 
omy, speed of application, 
strength and dependability. 
You too, may find the answer 
to faster, better, cost-cutting 
assembly by investigating 
Huck’s advantages. Write for 
literature, or ask for a Huck 


















Blind Rivet 


MLS — 
Mechanical 
Lock Spindle 
Blind Rivet 


Sales Engineer who will be BL— 
glad to explain the advantages Blind 

of Huck Fasteners in your prod- mn 

uct. No obligation. Huckbolt 





MANUFACTURING COMPANY 


2480 Bellevue Avenue °* Detroit 7, Michigan * Phone WA 3-4500 


Use postpaid card. Circle No. 247 o 
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Se ae _ 


rely on Republic for 


FASTENER and 
FORMED PARTS “SPECIALS” 


When standard fasteners or formed parts can’t handle the job, 
count on Republic’s Special Products Team. Tough design and 
production problems are their specialty. Your job is tackled with 
problem-solving know-how and experience. 


CAN HANDLE COMPLETE JOB—OR A SINGLE PHASE 

Republic will do the job the way that’s best for you. (1) Com- 
pletely design, engineer, and produce your “special”; (2) Make it 
from your blueprints, to your specifications; (3) or, produce blanks 
that are ready for your finish machining or special purpose cutting. 


WIDE CAPABILITIES — MODERN METHODS AND EQUIPMENT 


Republic produces “specials” in an infinite variety of shapes 
and sizes. Cold forming, hot forming, extruding, upsetting, 
(and combinations of these) methods are used. Complete 
machining, heat treating, and surface finishing facilities 
are also available. Result—single-source operation that 
cuts your costs—assures a top-notch job. 

For complete information on Republic Fastener and 
Formed Parts “specials” write Dept. AS-9752, Republic 
Steel Corporation, 1441 Republic Bldg., Cleveland 1, Ohio. 


inf 


REPUBLIC STEEL 
Wells Wiese Rewige 
of Sliuadlard, Slbols andl Sta Ppooluoa 


Use postpaid card. Circle No, 248 
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WHAT’S NEW 
IN FASTENING AND JOINING 





(See 25) 


(See 26) (See 28) 





(See 27) 
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For further information on any of the fasteners or methods 


listed here, use the handy postpaid card opposite page 66. 


TAPPING SCREW DRILLS HOLE 
HAS INTEGRAL WASHER 


A tapping screw eliminates hole 
punching or drilling of light gage sheet 
metal. Tapit also has an integral washer 
with a serrated face that acts as a 
built-in brake to minimize stripping 
and spinning. 

The fasteners are designed to be used 
with a quarter-inch power screw driver 
with adjustable clutch. The manu- 
facturer also supplies a magnetic driver 
socket that fits any standard power 
driver. Only one size socket is needed, 
since all sizes of Tapits, from No. 6 to 
No. 10, have the same size hex head. 

Tapits have a cuniform (pyramid- 
type) point that starts drilling im- 
mediately, will not walk, skid or creep. 
Points are sharp. 


Parker-Kalon, Clifton, N.J. 
Use postpaid card. Circle No. 25 


REVERSIBLE NUT WITH 
INTERNAL LOCKING RING 


A reversible, self-locking nut will be 
available in all standard and commer- 
cial sizes in September. The J-Lok has 
an internal locking ring supplied for 
standard applications in either Delrin 
or Polypropylene, spring steel for high 
temperature requirements. 

The reusable fastener can be used 
either side up for automatic assembly. 

Jacobson Nut Mfg. Corp., Box 177, 
Kenilworth, N.J. 


Use postpaid card. Circle No. 26 


CONTAINER LATCH WITH 
4500 LBS. TENSILE STRENGTH 


A heavy duty latch is designed for 
rugged service on reusable containers, 
transit cases and large assemblies of 
components. The 37L has an ultimate 
tension and shear strength of 4500 
pounds. 

Two models are available, both hav- 
ing the same strength but differing in 
size: 5%” and 3%” in length. The 
514” size has two drawhook pivot posi- 
tions. One gives more mechanical ad- 
vantage with less take-up, the other 


more take-up and less mechanical 
advantage. 

The handle has two unusual features. 
It permits stowing of the drawhook to 
protect it from damage when in the 
open position and also permits the 
use of two hands or a bar to pull open 
if icing or other conditions impede 
normal operation. 

Camloc Fastener Corp., 22 Spring 
Valley Road, Paramus, NWJ. 


Use postpaid card. Circle No. 27 


NUT-WASHER COMBINATION 
HAS HIGH SPRING TENSION 


A nut and helical spring washer are 
permanently held together but free to 
rotate when pressure is applied. The 
Fastite nut is designed to give a wide 
reactive range and high spring tension. 
This reduces the failure of bolted as- 
semblies due to bolt stretch, thread 
creep and linear dimensional changes 
caused by rapid thermal expansion or 
contraction. 

Reliance Division, Eaton Mfg. Co., 


Massillon, Ohio. 
Use postpaid card. Circle No. 28 


SELF-FLUXING BRAZING 
ALLOY MELTS AT 1300°F 


A copper phosphorus alloy that does 
not require flux on copper to copper 
joints starts to melt at 1300°F and has 
a wide brazing range. 

This general purpose alloy finds use 
on copper, brass, bronze and other al- 
loys. It is a ductile rod with high cor- 
rosion resistance. Phos Sil O conforms 
to AWS specification BCuP-2 and Fed- 
eral specification QB-00655A. Its ten- 
sile strength is 90,000 psi. 

American Brazing Alloys Corp., P.O. 


Box 11, Pelham, N.Y. 
Use postpaid card. Circle No. 29 


COLOR COAT FASTENERS 
TO MATCH PANELS 


Heads of Tuff-Tite screws, bolts or 
curtain wall studs can be color coated 
before shipment to match any sheet 
or panel. The modified-acrylic coating 
resists abrasion and weathering when 
applied to 305 stainless steel fasteners. 
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The undercut fastener heads, in com- 
bination with the entrapping action of 
the assembled conical neoprene washer, 
improve the appearance for siding and 
curtain walls. Color matching by spec- 
trophotometrics eliminates human 
judgment in selecting colors. 

Engineered Fasteners Div., Town- 
send Co., Box 71-Z, Ellwood City, Pa. 


Use postpaid card. Circle No. 30 


SHEET METAL SCREW 
DRILLS OWN HOLE 








A screw will penetrate and engage 
securely in sheet metal without the 
necessity of a pre-drilled or punched 
hole, when driven by a standard 14” 
electric drill equipped with a magnetic 
hex socket. 

The fasteners, which can also be man- 
ually driven, are made in sizes No. 6 
diameter by 34” through No. 10 x 34”. 
Samples. 

Duro-Dyne Corp., Route 110, Farm- 
ingdale, L.I., New York. 


Use postpaid card. Circle No. 31 









25 years of 


tiny parts 


needs 


shoulder type. 


Clean accurate threads. Bright, rustproof, non- 
corrosive finish. Wide range of styles, 


threads and lengths. 


Industrial Fasteners 





GRC offers you quality, quantity and economy 
PLUS your choice of two basic styles—one- 
piece zinc alloy die cast fasteners or assem- 
bled zinc alloy blanks with screw material of 
other metals. Wing Screws hove generous 
washer-type shoulders, patented recessed finger- 
grip wings. Thumb Screws have exclusive wide 
heads for firm, comfortable grip; plain or 


Write NOW for prices and GRC’s 
new catalog of Die Cast and Molded 


ROD, TUBE AND PIPE 
ASSEMBLY SYSTEM 


«© 





Speed and ease of assembly, strength 
and adjustability are advantages claimed 
for Rotocon assemblers, a new type of 
assembly system for tubes, rods, and 
pipes. 

Die-cast zinc alloy units grip all- 
around the tubes or piping instead of 
gripping only at the tip of a fastening 
screw as with conventional fasteners. 
Tight all-around grip does not burr, 
score or distort. 

Toothed faces of paired fittings form 
rigid joints at any 10° increment, not 
merely at right angles. Since the fas- 
tening nut rests in the unit, tightening 
the screw sets the all-around grip at 
the same time that it locks the joint at 
the angle chosen. The resultant joint 
is neat with no protrusions. The screw 
and nut are concealed in the fitting 
recesses. 


Rotocon Division Unistrut Products 
Co., 933 W. Washington Blvd., Chicago 
7, Illinois. 

Use postpaid card. Cire’e No. 32 


SUB-MINIATURE INSTRUMENT 
RIVETS ARE GOLD PLATED 





Miniature rivets for instrumentation 
combine advantages of both solid and 
tubular rivets in a concentrically deep 
drilled shank. The solid upper portion 
of the body contributes rigidity and 
avoids buckling and bending in the 
upsetting or clinching operation. The 
drilled section controls material flow. 
The non-magnetic fasteners are 24 
carat gold plated to avoid spatter when 
soldered or chipping when set. They 
come in sizes from 1/32” to 1%”. 


Circon Component Corp., Goleta, 
California. 
Use postpaid card. Circle No. 33 
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World's Foremost 

Producer of 

Small Die Castings r) 
GRIES REPRODUCER CORP. 

15 Second St., New Rochelle, N.Y. ¢ NEw Rochelle 3-8600 [Z 












REPRINTS 
AVAILABLE 


Reprints are available of the 
following articles published in 
‘Assembly & Fastener Engi- 
neering ': 


e ‘‘Torque Considerations in 
Design’’—January, 1960 


e “Which Thread—Coarse 
or Fine?’’—February, 
1960 


e “The Strength of Screw 
Threads’’—June, 1960 


If you need a copy or two for 
your reference files, just drop 
us a note on your company 
letterhead. 


Reader Service Department 
ASSEMBLY & FASTENER 
ENGINEERING 
Wheaton, Illinois 














Use postpaid card. Circle No. 249 
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NEW MIXING SYSTEM FOR 
TWO-COMPONENT ADHESIVE 


~ 





A two-component adhesive has a 
mixing system to speed bonding of 
metals, thermosetting plastics, rubber, 
glass or wood. 

Equal lengths of a_ blue-colored 
paste and yellow-tinted hardener are 
squeezed from a tube and mixed to a 
uniform light green shade before use. 

Stabond EP-110 will cure at room 
temperature or can be oven heated 
for rapid setting. It is available in 
two-oz. tubes and up. 

American Latex Products Corp., 3341 
W. El Segundo Blvd., Hawthorne, Calif. 


Use postpaid crad. Circle No. 34 


CAPTIVE SCREW ASSEMBLY 
FOR PANEL FASTENING 





A captive panel screw assembly is 
available for panel thickness of 1/16”, 
1/8”, and 3/16”. 

The new panel screw, No. 1805, is 
corrosion-resisting steel, class 303 (class 
303SC) per QQ-S-763b with a No. 10- 
32 NF-2 thread. Head of screw is 
polished and slotted with a medium 
straight knurl side and passivate finish. 
Captive panel screw bushing is brass 
per QQ-B-626a, Comp. 22% hard, fin- 
ished with light polish and .0005” nickel 
plate. 

Cambridge Thermionic Corp., 445 


Concord Ave., Cambridge 38, Mass. 
Use postpaid card. Circle No. 35 


NEW HEAD & THREAD HIGH 
STRENGTH BOLT DESIGN 

Savings up to 40% in bearing-type 
connections over present high strength 
bolts are made possible by a new head 
and thread design. 

Advantages of the new design include: 

Larger bearing area under the head 
will permit the use of only one washer 
per bolt. It can be used under either 
bolt head or nut, whichever is rotated 
in tightening. 

Shorter thread length will prevent the 
shear plane of the connection to pass 
through the threaded portion of the 
bolt. Increasing the shear area of the 
bolt increases the allowable working 
shear stresses so that one-third fewer 
bolts are needed in bearing-type con- 
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Now! Special, Timesaving 
wap-ov Tool Kit 







for Electronic 
Assembly and 
Maintenance 


5049-ET-B 
ELECTRONIC 
ASSEMBLY TOOL SET 


49 tools including %4-in. sq. drive 
ratchet, extensions, Flextension, 
universal joint and 2 plastic-handle 
drivers; 15 sockets, %” to 4%"; 4 open-end 
wrenches, %" to %"; 4 Boxocket® wrenches, 

Hs" to %"; 10 screwdrivers, Phillips and standard bits; 
screw starter; 6 pliers and cutters; soldering iron, 


This new Snap-on kit of specially selected tools is made up to 
reduce costly labor time on electronic assembly and maintenance 
work. 

Tiny wrenches slip between closely fitted assemblies on nut- 
turning jobs. Smooth, well-shaped handles aid efficiency of 
both men and women assemblers. 

Thin blade tips on screwdrivers, with tips the same width as 
shank diameter, follow screws below surfaces, can reach in among 
intricate assemblies. 

Pliers include needle nose, duck bill and diagonal cutter with 
plastic-covered handles — also midget tapered nose cutter, midget 
gripping pliers and special needle nose gripper-cutter. Both 
diagonal cutters have plastic jaw inserts which hold wire cutoffs. 

Eighteen-watt, pencil-type soldering iron maintains constant 
850° F. tip temperature for work on printed circuits or tiny 
assemblies. Entire set fits neatly in strong metal box for con- 
venient carrying or storage. 

These tools are top quality throughout — cost less because 
they outlast cheaper tools over and over. Use of fine steels per- 
mits light weight, slim, yet strong, tools that fit properly. 

Put new speed on your assembly line with this SNAP-ON 
electronic tool set or one especially selected for your specific jobs. 
Write us or call your nearest SNAP-ON branch. 


a3 FOR ALL INDUSTRY an 


8033-G 28th AVENUE * KENOSHA, WISCONSIN 
Use postpaid card. Circle No. 250 





nections which form the majority of 
structural joints. 

The large head bolt has the same 
across-flats dimensions as the presently 
used heavy nut, eliminating the re- 
quirement for the two different wrench 
openings presently needed. 

Tightening is possible from either nut 
or from bolt head, an advantage in tight 
spots where clearance is a problem. The 
hardened washer is used under the ro- 
tated member. 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N.Y. 


Use postpaid card. Circle No. 36 


NEW SIZES IN TOOL 
STEEL HEADED PINS 





Previously unobtainable sizes in 
headed pins have recently been intro- 
duced. The new sizes include pins up 
to 4” in diameter in 2, 4, and 6” lengths. 
All-tool steel Rockwell C 58/60 honed 
finish with heads left soft, these headed 


pins have no pickup and are guaran- 
teed uniform. These sizes are in addi- 
tion to 111 stock sizes. 

Durant Tool Company, 12 Thurbers 


Ave., Providence 5, R.I. 
Use postpaid card. Circle No. 37 


LINE CLAMPS FOR RIGHT 
HAND LAY STEEL WIRE ROPE 





Safe-Line Clamps are designed for 
use on 6 x 19 and 7 x 19 right hand 
lay steel wire rope. 

When the nut is tightened, holding 
contact is complete. The reusable 
clamp’s elastic gripping action adjusts 
to rope “creeping” or changes in stress. 

The clamp’s design permits rapid 
assembly by vise or wrench on the 
job, or assembly fixture for quantity 
production. Sharp wire ends are en- 
closed and projections are eliminated 
for safe assembly and disassembly, 
neat appearance. 

The Lamson & Sessions Co., 5000 
Tiedeman Rd., Cleveland 9, Ohio. 


Use postpaid card. Circle No. 38 


DOUBLE FACED SELF- 
ADHESIVE MOUNTING STOCK 


% 


A double faced self-adhesive mount- 
ing stock which will not creep and 
adheres to both horizontal and vertical, 
smooth or porous surfaces will perma- 
nently hold lightweight metal, all vinyls 
and plastic tiles to walls, ceilings or 
floors. Mactac mounting can be used 
with rubber or other synthetic materials. 

The self-adhesive mounting stock is 
easy to use. The actual double faced 
self-adhesive comes sandwiched be- 
tween two backing papers which are 
specially designed to protect the self- 
adhesive from aging and to give quick 
release. When applied, the stock is cut 
to fit the area where it is to be used. 
Then, one side of the protective cover- 
ing is removed, exposing the MACTAC 
self-adhesive mounting stock. This ex- 
posed side is pressed onto the item 
to be fitted in place. Then, the other 
covering paper is removed and the item 
fixed to its desired area. Samples, 

Morgan Adhesives Co., 4560 Darrow 
Rd., Stow, Ohio. 


Use postpaid card. Circle No. 39 





Speed yin 





%& Cheaper than String 
%& Faster than Tying 
% Sure Grip 
%* Colorful 


H.F. Hanscom & Co., Inc. 
5 Virginia Avenue 
Provides § 1, USA. 


Nothing 


temporary 


Top view of Honscom-Tie 
4s shown. Bottom is flat 





Qperations 






NO KNOTS 
TO TIE! 


Cut your tying time in 
half! Hanscom-Ties are the 
fast, sure way to bundle 
wires, cords, coils, etc. 


‘em around and twist. For 


holding. Available in cut lengths 
1” to 24° and on spools — bright 
colors or printed. Prices from 26¢ 
per thousand. WRITE FOR SAMPLES 
and TRY ‘EM YOURSELF. 


Manscorn -Hies 





Use postpaid card. Circle No. 251 





TRU-LAY PUSH-PULL DATA FILE 
SHOWS HOW TO SIMPLIFY \ 
AND IMPROVE DESIGN 








AY 


W 











| COMPLEX MECHANICAL 
j LINKAGE 


Push-Pull remote con- 

trols, shown here, are 
flexible, have but one 
moving part, and give a 
lifetime of accuracy. 
Mechanical linkages are 
complex, are made of 
many parts, wear at 
many points, and pro- 
duce increased back- 
lash, lost accuracy, and 
vibration rattles. 


























tie. Just wrap 


semi-permanent 





File today. 


— 








This Push-Pull Data 
File—containing 7 en- 
gineering bulletins— 
will show you how these 
flexible controls have 
eliminated mechanical 
linkages on hundreds of 
products. You can make 
your products more use- 
ful, easier to sell, with 
Push-Pull controls. 
Write for your Data 


\ Automotive and Aircraft Division AES 


*, 
(aumeeeenenenenenaeeeeeneeeeee? 




















so! D Stephenson Bidg., Detroit 2 
East Acco Street, Los Angeles 22 
929-D “Connecticut yw Bridegport 2, Conn. 
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INCREASE BOLT-NUT UNIT 
STRENGTH 15-25 PERCENT 





A bolt and mating locknut are rated 
at 200,000 psi tensile strength at 900°F. 
The joint is capable of 260,000 psi 
tensile at room temperature. 

The 926 series runs 15 to 25% stronger 
in tensile, shear, fatigue mechanical 
properties over the line’s_ strongest 
previous 900°F bolt-nut joints, the TM 
9 and LWB 922 series. 

The bolt is a 12-point external 
wrenching type made of 5% chrome 
high-strength steel alloy. Threads are 
the Hi R form with large radiused root. 

The series is produced in diameter 
sizes No. 10 through 7%”, fine thread 
series. They are 100% magnetic particle 
inspected. 

Standard Pressed Steel Co., Jenkin- 
town, Pennsylvania. 

Use postpaid card. Circle No. 40 


NLYON PARTS FROM 
STOCK MOLDS 





Nylon parts are now available from 
stock molds. Among the assortment are 
washers, bushings, rollers, gears, bear- 
ings, glides and parts designed for 
specific applications. Parts fabricated 
of Delrin are also available. 

Nylomatic Corp., 112 W. Trenton 
Ave., Morrisville, Pa. 

Use postpaid card. Circle No. 41 


FINGER-PRESSURE ADHESIVE 
FOR FOAMED PLASTICS 


When foamed polystyrene and poly- 
ethylene is coated with Poly-Stix ad- 
hesive and allowed to dry, the coated 
foam becomes pressure-sensitive and 
will adhere to almost any surface in a 
manner similar to pressure-sensitive 
tape. This makes it possible to stick 
foamed plastic to almost any surface, 
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Airflex® Riveters bring an entirely 
new technique to the field of fasten- 
ing. Riveting now becomes feasible 
under conditions that previously 
made it impractical. 

Wherever tolerances or riveting 
pressures are critical, or assemblies 
and materials are apt to distort or 
fracture, the Airflex® cold-flow prin- 
ciple has provided the solution. Selec- 
tive tolerances as close as .002" be- 
tween peened end of the rivet and the 
material are being maintained even 
on volume production. Materials im- 
pose no limitations—glass, ceramics 
and plastics can also be riveted eco- 
nomically. Capacity for steel rivets 
range from 3/32" to 1“. Silver, alumi- 
num, brass, copper, titanium rivets 
also—hollow or solid—from 1/16". 

Airflex® Riveters can give you faster, 
better riveting on routine jobs—and 
the economy of riveting on the “im- 
possible” jobs. Write now for com- 
plete information. 


AIRFLEX® PRINCIPLE combines high 
frequency blows with a spinning action 
to cold-flow the rivet. Force and rate of 
impacts, duration of impacts and spin- 
ning speed are independently controlled. 
Operator training is cut to a minimum. 


LEMERT ENGINEERING CO., INC. 
191 E. JEFFERSON ST., PLYMOUTH, IND. 


RIVETERS DIMPLERS 





Use postpaid card. Circle No. 253 





including wood, metal, glass and plastic 
without the need of applying adhesive 
at the time of use. 

The adhesive is easily applied by 
brush, spray or roller coater. It is avail- 
able in 55-gal. drums and in one- and 
five-gallon cans. 

Adhesive Products Corp., 1660 Boone 
Ave., New York 60, N.Y. 


Use postpaid card. Circle No. 42 


THREADED INSERT 
TAPS OWN HOLE 





A threaded insert taps its own hole 
with recessed grooves and knurling. 
Torq-Loc is installed by standard 
presses and can be used in any material 
that cold flows. 

The holding feature is independent 
of the screw which is driven or re- 
moved in conventional manner. Suit- 
able for hopper feeding and automatic 
installation, the fastener is available 
in thread sizes from 4-40 through %4-20 
in 3%” length. 

Torq-Loc Div., Bergen Laboratories, 
Inc., 60 Spruce St., Paterson, N.J. 

Use postpaid card. Circle No. 43 


MOULDED CONTOUR BETTERS 
PLASTIC CABLE CLAMP 


A one-nail-or- 
screw plastic loop 
type cable clamp 
has been im- 
proved by a mold- 
ed, rather than 
heat-formed, con- 
tour. Greater 
strength at critical 
angle and a plas- 
tic “memory” in the shape-of-use posi- 
tion is reported. It is deformed only to 
insert the cable, harnesses, tubing etc. 


Commercial Plastics Co., 941 George 
St., Chicago 14, Il. 


Use postpaid card. Circle No. 44 





HIGH STRENGTH BOLTS WITH 
GREATER BEARING AREA 


High-strength bolts, with increased 
across-flats dimensions resulting in 
greater bearing area, range in diameter 
from 1%” to 1%”. The fasteners con- 
form to the latest A-325 specification 
of the American Society of Testing 
Materials. 


By increasing the width of the hex 
head to the same dimensions as the 
nut, it is possible to torque the bolts 
and nuts with the same wrench or 
socket. In many cases the use of one 
washer will be eliminated. 


Tension can be raised from 90 to 
100% of minimum proof load, Mini- 


mum bolt tension ranges from 12,000 
psi in 4%” sizes to 103,950 psi in 1%” 
sizes, 

Screw and Bolt Corp. of America, 
Box 1728, Pittsburgh 12, Pa. 


Use postpaid ecard. Circle No. 45 


QUICK-DISCONNECT 
TERMINAL FOR BRUSHES 





A quick-disconnect terminal assem- 
bly for brushes is designed to facilitate 
brush replacement on electric utility 
equipment, and on any motor or gen- 
erator in which the brushes are diffi- 
cult to reach. 

The assembly consists of a station- 
ary clip bolted to the machine, into 
which either one or two terminals can 
easily be snapped. All parts are silver- 
plated beryllium copper for minimum 
resistance. 

National Carbon Co., 30 E. 42nd St., 
New York 17, N.Y. 


Use postpaid card. Circle No. 46 





ELECTRIC FEED SPEEDS 


EYELETTING @> 


EXCLUSIVE 
SIMPLIFIED EYELET-RELEASE 


on the New Low Cost ETCO AE-100 








put ALMAY EXPERIENCE 
IN Your TESTING 
PICTURE 


This new foot-operated (or fully automatic air-oper- 
ated) machine has a jam-proof, electrically driven 
feed. The belt driven agitator, built into the hopper, 
automatically feeds the eyelets to the track and down 
to the work position, enabling the operator to work 
at his fastest speed. Exclusive, simplified, foolproof, 
eyelet-release prevents waste of eyelets. 

The generous 11” throat depth and high overhanging 
arm provide excellent visibility and permit easy 
handling of large pieces. Interchangeable tracks ac- 
cept all standard make eyelets and sizes. Send for 
complete information. 


@/EYELET TOOL 


COMPANY, INC. 
236A BROADWAY 
CAMBRIDGE, MASSACHUSETTS 


Use postpaid card. Circle No. 254 









ALMAY—a complete independent testing laboratory to sup- 
port your routine or research requirements. As specialists in 
the field of fasteners, direct assistance can be extended by 
our engineering staff in: 


© Quality Control Testing Programs 

. at & Research Projects, including Cryogenic 
fatigue—creep & stress rupture testing, etc. 

© Military & Commercial specification Qualification Test. 


F) & elevated temperature (2000°F) static— 


ing 
© Standardization & Design Studies 


The ALMAY test report—your assurance of a job “Well Done. 11“ 


ALMAY RESEARCH & TESTING CORP. 


P= “first in fastener research” 
3510 E 


14th Street 


Los Angeles 23, Calif 





Use postpaid card. Circle No. 255 
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RATCHET BUCKLE BROADENS | 
USES OF NYLON STRAPPING 


r if Ee ie at Are you designing to series 60 standards? If so specify Bristol. 


A nylon ratchet buckle has made 
perforated nylon strapping adaptable 
for many new applications. The buckle 
holds ore end of the strapping fast on 
its ratchet button. The other end ad- 
justs to desired tightness. 

Special clamps or hangers can be 
made to any size for securing larger 
bundles of wires, cables, rods, tubing 
and pipe, The one-piece molded nylon 
device is made in sizes for use with 
3g”, 42” or 5g” wide strapping. 

A special plier-type tightening tool 
is available for making very tight 
bundles. 

Weckesser Co., Dept. AE-3, 5701 
Northwest Hwy., Chicago 46, IIl. 


Use postpaid card. Circle No. 47 


SELF-ADHESIVE MYLAR 
VINYL LAMINATING TRIM 
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This DOUBLE-DIAMOND knurl 
marks the BRISTOL “Series 60” 


A range of self-adhesive metalized 
Mylar vinyl laminate materials will re- 
place metal trim for many applications. 
The material consists of a layer of 
metallized Mylar film laminated to 
vinyl. The surface film being Mylar 
is extremely tough, has high tensile 
strength and is abrasion resistant. It 
resists acids, alkalies, grease and many 
common solvents. Underlying metal- 
lized surface is completely protected 
by the Mylar film. The subsurface 
vinyl film thickness (ranging from 4 
mil to 12 mil) adds materially to the 
over-all body of the material and per- 
mits deep embossing. 

Available in rolls, strips and sheets, 
this material is adaptable for many 
types of decorative panels and trim. Socket Screw Division 
eeemeipemeee THE BRISTOL COMPANY socss.ccres.2u 


screening and hot stamping makes pos- 
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sible finished parts, nameplates and 
labels in a wide variety of designs. 
Fasson Products, 250 Chester St., 
Painesville, Ohio. 
Use postpaid card. Circle No. 48 
SIDE LAP SEALING STRIP 
FOR CORRUGATED PANELS 


- 





Vinyl Lapseal is a clear sealing strip 
for side laps on corrugated plastic 
panels, metal, and corrugated glass 
roofing and siding sheets, skylights. 
Two beaded edges furnish a compres- 
sive weather-tight seal without the use 
of caulking. Material will not harden or 
crack in extreme temperature changes, 
light transmission is not impaired. 

Installed in a few seconds, Dual Seal 
Vinyl Lapseal is available in 50’ rolls 
for easy handling in 1”, 2” and 3” 
widths. 

Fabricated Products, West Newton, 
Pa. 


Use postpaid card. Circle No. 49 


SELF-CLINCHING FASTENER 
FOR SHEET DOWN TO .032” 








Self-clinching fasteners are designed 
for providing load bearing threads in 
sheet metal of thicknesses down to 
.032” and of Rockwell hardnesses of 
B-70 or less. 

Installed by any standard pneumatic 
or oil-hydraulic squeezer, into previ- 
ously punched or drilled holes, parts 
are positively locked into the sheet 
metal with high push-out and torque 
resistance. They do not project on re- 
verse side of sheet. 

The parts are made in carbon steel 
with various rust resistant finishes and 


in Type 303 stainless steel with thread 
sizes from 0 to 3. 
Penn Engineering & Manufacturing 
Corp., Doylestown, Pa. 
Use postpaid card. Circle No. 50 


SPEED NUT COMBINES PIVOT 
ACTION, FRICTION FIT 


A new Speed Nut is designed to fasten 
sun visors to truck cabs. 

The new spring steel fastener, which 
provides adjustable compression on the 
visor’s pivot pin, is attached to the cab 
panel through two elongated mounting 
holes which permit a sliding lateral 
movement of the mounting feet during 





adjustment. A 5/16” diameter pivot rod 
is then inserted into the barrel of the 
fastener and the adjustment screw is 
tightened to the desired degree. A deco- 
rative cap covers the assembly. 
Spring tension fastening can be em- 
ployed on adjustable louver assemblies, 
damper assemblies, folding tables or 








and 


For Stud Setting and Pulling 


TORQUE CONTROL TOOLS 





“Titantorker” Controlled 
Torque Driver 

For variety of torque 
uses, Audible signal 
when desired torque is 
reached. Easy adjust- 
ment. Four sizes: 
maximum torques from 
75” Ib. to 225’ Ib. 
Female adapters in 
driving head; male 
adapters on torque 
base. 





Controlled (Torque) 
Drive Stud Driver 


Predetermined amount of 
torque can be applied to 
stud during driving. 
Simply adjusted by two 
Allen screws in spring 
adjusting nut—downward, 
increased torque; upward, 
decreased torque. For 
use with any air or 
electric drill or drill 
press. Sizes #101— 
# 102— # 103. 





“Bull ~~. Stud Driver 
esigned for Use 
With 
Impact Wrenches 
Built for rugged use 
on heavy engines. 
Equipped with Titan 
Design, Loose Pressure 
Plunger. Definitely 
stands up under vibra- 
tion encountered when 
using an impact wrench 
for motive power, 








ee. 
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Titan “Roll Grip” 


fests RES ae. | 
._” TITAN TOOL CO. 


47 MAIN ST., FAIRVIEW (ERIE COUNTY), PA. 





®, 


‘ 
FASTEX 
are available for a wide range of applications, including: 


Combination Stud 
Driver and Puller 


Incorporates roli action 
to grip as little as 
% in. of unthreaded 
body of stud. Made in 
standard sizes from 
3/16 to 3 in. inclusive. 


rf 
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¢ Ventilation Holes 
* Access Holes 

« Sealing Plugs 

« Frictionless Glides 





45 STANDARD SIZES 


® 


Plasti-Plugs—snap-in type plastic plugs— 


¢ Indicator Buttons 
« Appliance Feet 

¢ Spacer Buttons 

« Conduit Holes 


Available in several plastic materials, 
Plasti-Plugs can be color-matched to your 
product saving expensive rack painting, io 
and they just snap in. 

Write for FREE Plasti-Plug Folder. 


PRocti Pa AS 


7 a Bi 7 y 
juin Road, Des Plaines, | 


9H AKEPROOF-FASTE 
; Tools Ltd 


A DIVISION OF ILLINOIS TOOL WORKS 


Use postpaid card. Circle No. 258 
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wherever pivoting action is required 
and a friction fit desirable. 

Tinnerman Products, Inc., Box 6688, 
Cleveland 1, Ohio. 


Use postpaid card. Circle No. 5! 


EASILY INSTALLED TUBE 
CONNECTOR CUTS WEIGHT 








A tube connector (pictured with 
equivalent standard connector) has a 
sealing method assuring no-leakage 
under extremes of temperatures, pres- 
sure and vibration. The mechanical 
attachment to the tubing eliminates 
beading, flaring or welding. 

Weighing about 20% of an AN con- 
nector, the new connector can be 
coupled and uncoupled by hand. It is 
available in sizes from %4” through 
2” for temperature range of —70°F to 
450°F. Specials are also available. 

Gamah Corp., 1654 Lincoln Blvd., 
Santa Monica, Calif. 

Use postpaid card. Circle No. 52 


NYLON-TIP SET SCREW 
HAS FULL FACE CONTACT 


ii ( 





More varieties of a nylon-tipped set 
screw are now available from stock. 
When the set screw is applied in a 
gear or hub and tightened to a basic 
shaft, the tip protects the shaft from 
marks and has full face contact. 

When locked in place, No-Mar’s 
nylon tip takes the shape of the curved 
shaft. By imbedding itself in the thread 
hole, it offers a self-locked washer 
effect. 

The screws are available with slotted 
or socket head in sizes from No. 2-56 
to %4-20 in stock lengths. 

PIC Design Corp., 477 Atlantic Ave., 
E. Rockaway, New York. 


Use postpaid card. Circle No. 53 
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COST-CUTTING PRODUCTION TEAM! 
... the two-way answer to assembly problems 





Here’s a combination that cuts production costs and gets rid of 
assembly problems in a hurry—Milford Tubular Rivets made to high 
quality standards to assure a better finished product for you... 
Milford automatic rivet-setting machines that can be quickly adapted 
to your particular fastening needs. 

Milford’s Manuat oF Mopern Rivetinc Practice may have the answers 
to your riveting problems. Ask a Milford Representative to show you 
how to use this manual to cut production costs. 





MILFORD 


THE mT 


RIVET 


MILFORD RIVET 
& MACHINE CO. 


MILFORD, CONNECTICUT @ NORWALK, CALIFORNIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ HATBORO, PA 


Use postpaid card. Circle No. 259 








FLEXLOC thin nut... 


30% LOWER, 


VIBRATION-PROOF, 








CUTS ASSEMBLY TIME TWO WAYS 





Fits where other nuts won’t . . . holds 
tight for keeps . . . goes on faster. That’s 
the self-locking FLEXLOc thin nut. 


30% lighter and lower, FLEXLOC thin 
nuts save weight and space, frequently 
fitting where clearance is insufficient for 
standard height nuts. And make no mis- 
take about it— FLEXLOoc thin nuts won’t 
budge, even in the face of impact or vi- 
bration, because every thread, including 
those in the locking section, carries its 
full share of the tensile load. What’s 
more, FLEXLOC locks without seating, 
and is thus stopnut as well as locknut. 


When it comes to beating the clock, 
FLEXLOC thin nuts are doubly valuable. 
First, since you use shorter bolts with 
them, a shorter distance—and less time 
—is required to run the nuts home. And 
second, since they are 1-piece fasteners 
—no lock-washers, jam nuts or cotter 
pins to put together—assembly time 
and costs are even further reduced. 


FLEXLOc thin nuts, which can be 
readily removed and repeatedly reused, 
come in sizes from #6 to 11% in. For 
complete information, see your author- 
ized industrial distributor or write 
STANDARD PRESSED STEEL Co.—manu- 
facturer of precision threaded fast- 
eners and allied products in many 
metals. INDUSTRIAL FASTENER 
Division, SPS, JENKINTOWN 78, 
PENNSYLVANIA, 


where reliability replaces probability 
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Use postpaid card. Circle No. 260 
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To receive your copy of any literature reviewed here, use the 


> a 


USEFUL LITERATURE 


postpaid card opposite page 66. 


DESIGNING FOR BRAZING 

“Designing for Preforms” details the 
design considerations and pictures of 
metal joints which lend themselves to 
use of brazing alloys in preformed 
shapes. The attractive 20-page refer- 
ence manual has sections on material 
selection, fluxes, application of various 
ring types, use in electronics. Lucas- 
Milhaupt Engineering Co., 5051 S. Lake 
Dr., Cudahy, Wis. 


Use postpaid card. Cirele No. 92 


COLOR MATCHED FASTENERS 

Construction Tuff Tite fasteners with 
heads and integral washers colored to 
match the siding and pictured in a 
multi-colored flyer. How exact shades 
can be spectrophotometrically matched 
is explained. Townsend Co., Ellwood 


City, Pennsylvania. 
Use postpaid card. Circle No. 93 


TERMINALS 

Terminals in continuous strip form 
and an automatic crimping machine are 
specified and dimensionally drawn in 
a loose-leaf catalog. Twenty-nine types 
are available in a wide range of stock 
sizes and materials. Electrix Corp., 
Ashton, R.L. 


Use postpaid card. Circle No. 94 


QUICK-OPENING FASTENER 

Cam-Bolt is used where the strength 
of a bolt is required but where fast 
opening is desirable. A data sheet in- 
troduces the special fastener now being 
used on missile and engine containers. 
Features and installation procedures 
are given. Simmons Fastener Corp., 
North Broadway, Albany 1, N.Y. 


Use postpaid card. Circle No. 95 


SECONDARY OPERATIONS 
Automatic drilling, tapping and 
threading machines and systems are de- 
scribed in a 12-page catalog. Produc- 
tion techniques possible and the wide 
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range of basic drilling operations are 
illustrated. Universal-Automatic Corp., 
9545 Ainslie St., Schiller Park, Ill. 


Use postpaid card. Circle No. 96 


STANDARD SCREWS 

Standard hex & hex screws, lag 
screws and carriage bolts are specified, 
dime=xs:onally drawn and pictured in a 
six-page brochure. More than 500 sizes 
are available. Also briefed is the com- 
pany’'s entire line of socket screw prod- 
ucts and other standard nuts, studs, 
pins and screws. Standard Screw Co., 


2701 Washington Blvd., Bellwood, IIl. 
Use postpaid card. Circle No. 97 


AUTOMATIC ASSEMBLY 
How specific application tooling can 
be added onto basic 6” linear assembly 
machines to cut costs is told in a six- 
page brochure. Dimensional drawings 
of the Transferline unit, feed mechan- 
ism, photos and descriptive data are 
given. Gilman Engineering and Mfg. 
Co., Janesville, Wis. 
Use postpaid card. Circle No. 98 


IMPACT WRENCH 

A 5%” impact wrench has been de- 
signed with 20% more power and 200% 
faster rundown than its predecessor. 
Six-page Form 5279 lists features and 
specifications with accompanying appli- 
cation photos. Ingersoll-Rand Co., 11 
Broadway, New York 4, N.Y. 

Use postpaid card, Circle No. 99 


ALLOY SELECTION CHART 

A welding aid specifies correct filler 
alloys for all recommended wrought al- 
loy parent metal combinations. Accept- 
able alloys are given an A, B, C or D 
rating for the service requirements of 
ease of welding, strength of joint, cor- 
rosion resistance, service suitability at 
temperatures over 150°F, color match 
after anodizing and ductility. Alumi- 


(See 97) 





(See 92) 





(See 94) 











num Company of America, 1501 Alcoa 
Bldg., Pittsburgh 19, Pa. 


Use postpaid card. Circle No. 58 


LOCKING SCREWS 

Manufacturing standards of the 
Nylock-insert screw are charted in an 
eight-page brochure. The chart also in- 
cludes torque recommendations, plug 
protrusion, and dimensional data for 
both blunt and chamfered ends. Fea- 
tures of the self-locking screw are il- 
lustrated. Continental Screw Co., New 
Bedford, Mass. 


Use postpaid card. Circle No. 59 


VERIFYING TOOL OUTPUT 

A program to check power or torque 
output of power tools is recommended 
in a four-page data sheet. Using a ten- 
sion tester as a gage, test bolts are 
driven to establish norms. Instructions 
and check lists are provided. The Skid- 
more-Wilhelm Mfg. Co., 442 S. Green 
Rd., Cleveland 21, Ohio. 

Use postpaid card. Circle No. 60 


BLEMISH-FREE WELDING 

Principles of spike welding and avail- 
able equipment are presented in four- 
page Bulletin 601. Samples of typical 
vinyl-coated steel, aluminum and elec- 
tronic parts welded without discolora- 
tion are pictured. Welder specifications 
and dimensions are given. Weldex Di- 
vision, The Metal Craft Co., 3300 Doris 
St., Detroit 38, Mich. 


Use postpaid card. Circle No. 61 


SELF-LOCKING NUTS 


For use wherever shock or vibration 
is a factor, Anco nuts are locked by an 
integral steel pin which acts as a ratchet 
when the nut is tightened. Sizes in 
coarse and fine threads listed. Samples. 
The Automatic Nut Co., Inc., Lebanon, 


Pennsylvania. 
Use postpaid card. Circle No. 62 





CHAIN FASTENERS 
How beaded chain can be used for 


fastening is illustrated in a 12-page 
catalog. Standard, special chains with 
various types of couplings, splicing 


links, end rings are specified. Also in- 
troduced is a process for swaging pins. 
The Bead Chain Mfg. Co., 110 Moun- 
tain Grove St., Bridgeport 5, Conn. 


Use postpaid card. Circle No. 63 


STANDARD PARTS 

Catalog 90 pictures over 1000 parts— 
eyelets, snap fasteners, clamps, tips, 
ferrules, rivets, stampings, hangers, 
electrical parts—available from stock 


in many materials. Eyelet and rivet- 
ing machines are also pictured and 
specified. Edwin B. Stimpson Co., Inc., 
70 Franklin Ave., Brooklyn 5, N.Y. 

Use postpaid card. Circle No. 64 


SCREW DEVELOPMENTS 

New product developments in a line 
of standard screws are highlighted in 
four-page Form 200B. The W-point 
socket set screw and 1960 series cap 
screw are introduced in addition to 
thread-cutting, self-tapping, weld 
screws, Sems, construction screws, 
Parker-Kalon Div., Clifton, N.J. 


Use postpaid card. Circle No. 65 


TUBE COUPLINGS 

Flexible couplings, tube connectors 
and hose couplings utilize special fit- 
ting-to-tube fastening methods for ex- 
tra strength. Details on the light-weight 
couplings and sealing action are illus- 
trated and described in a four-page 
folder. Gamah Corp., 1654 Lincoln 
Blvd., Santa Monica, Calif. 

Use postpaid card. Circle No. 66 


EYELET ASSEMBLY 

Features of six different foot-oper- 
ated or fully automatic air or electric 
eyeletting machines are diagramatically 
pointed out in a four-page bulletin. 
Photos and specifications. Eyelet Tool 
Co., Inc., 31 Carleton St., Cambridge 
12, Massachusetts. 

Use postpaid card. Circle No. 67 
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Job-Designed Nails for Every Industry 


Here is a fast, de- 
pendable, low cost, 
quality minded source 
of supply for JOB- 
DESIGNED nails of all 
types, in any metal, 
to fit your own assembly problem. 
Assembly costs are a very major part 
of manufacturing expense. Most of 
this is labor. The fastening medium 
itself is usually a minimum item. If a 
Job-Designed fastener makes assem- 
bly simpler and faster, permits the 
use of fewer fasteners, allows the de- 
signer functional freedom and im- 
proves product efficiency, yours is a 
specifying job well done. All these 


| feriell| 





possibilities are available when you 
come to Hassall for design assistance 
and quotation on challenging, diffi- 
cult or unusual nails, rivets, threaded 
parts, drive screws and other cold 
headed parts. Short or long runs, pilot 
quantities, engineering counsel, over 
100 years of intimate association 
with cold heading—and a deep appre- 
ciation for the concept of value 
analysis—all are part of the Hassall 
service to you. 
Send for a copy of our latest catalog. 


MANUFACTURERS SINCE 1850 


JOHN HASSALL, INC. 


P, O. Box 2217 +» Westbury, Long Island, N.Y. 


Use postpaid card. Circle No. 261 
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BEHR SINGLE and DOUBLE STROKE 
COLD HEADERS 


FOR UPSETTING AND FORGING BOLTS, 
SCREWS, RIVET HEADS AND OTHER 
SIMILAR SHAPES! 





Capacity of wire, 1/4”; Stroke, 3°; Maximum length of 
cut-off, 2-7/8" Maximum length of blank under head, 
Diameter ik length of heading die, 1-3/4" x 2-1/ ("3 
Diameter of finished punch, 1-1/4" x 2-1/4" longs 
Speed — Number of pieces per minute, 175; Number 
of strokes per minute, 350; Lubrication, Force Feed; 
Weight, 6000 Ibs.; Overall dimensions, 81” x 46” x 513 
Motor, 7-1/2 HP, 3 phase, 60 cycle, 220/440 volts. 
Each header noumyeete with motor, push button station, 
and foot brake. 


MANVILLE 250C HEADER PARTS 
AVAILABLE FROM STOCK 


CALL ROCKFORD WOodland 2-7721 or 
WRITE for LITERATURE and PRICES 


) s| MACHINERY & 
4 EQUIPMENT CORP 

i y| 1210 SEMINARY ST 

tele @se)-Jommaain olny 





Use postpaid card. Circle No. 262 
Assembly and Fastener Engineering 
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ASSEMBLY ROBOT 

Design and operation, as well as the 
programming and set-up, of an auto- 
matic parts assembler is told in a six- 
page brochure. TransfeRobot has an 
electro-mechanical arm, many-fingered 
hand and electronic brain which can be 
taught repetitive tasks in a half hour 
set-up time. Robodyne, Division of U.S. 
Industries, Inc., Silver Spring, Md. 

Use postpaid card. Circle No. 68 


CUSTOM COLD HEADING 

Job-designed fasteners and parts for 
every industry are custom cold headed. 
Typical rivets, threaded parts, nails, 
double headed parts and secondary 
operations are pictured and listed on a 
two-page flyer. John Hassall, Inc., Box 
2290, Westbury, L.I., N.Y. 


Use postpaid card. Circle No. 69 


POWER SCREWDRIVERS 

Portable electric screwdrivers and ac- 
cessories are the topic of a six-page 
catalog and accompanying price sheets. 
Seven models are described, pictured 
and specified with capacities. Typical 
application photographs are included. 
Millers Falls Co., 57 Wells St., Green- 
field, Mass. 


Use postpaid card. Circle No. 70 





PACKAGING HARDWARE 

Equipment for packeting fasteners 
and parts is the subject of an eight- 
page brochure. Automatic machines 
feed, count, package and seal hardware 
of all sizes and shapes in paper and 
laminated packets. Machine drawings, 
specifications and features are included. 
Brown Filling Machine Co., Inc., Ann 
Arbor, Michigan. 


Use postpaid card. Circle No. 7! 


ASSEMBLY TOOL 

Assembly functions of an arbor press 
and an impact staker are combined in 
the Presstaker. Six-page Bulletin 
CAS-1B diagrams the bench-type ma- 
chine, pictures various models and tool- 
ing heads available. Staking accuracy 
is within .001”. Cramer Controls Corp., 
Centerbrook, Conn. 

Use postpaid card. Circle No. 72 


LAMINATED SHIMS 

Shims with .002” or .003” thick lami- 
nations which peel for adjustment are 
introduced in an eight-page bulletin. 
Design helps on size, shapes, wall thick- 
ness are given in drawings end text. 
Standard specs of shims made from 
brass, steel, stainless and aluminum are 
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ACTUAL SIZE 


MIDGET TOOLS FOR 
MINIATURIZED WORK! 


Midget tools for work on miniature 
assemblies are another Utica spe- 
cialty. We have designed and stock 
the industry’s broadest line of 
midget pliers and other special hand 
tools for working with ease in the 
most confined places. All are pre- 
cision, finely finished tools. All are 
backed by famous full guarantee. 
See for yourself! Contact your Utica 
distributor or write for our latest 
hand tool catalog. 


Utica Drop Forge & Tool Division, 


Kelsey-Hayes Company, 
Utica 4, New York. 


tools the experts use! 


Use postpaid card. Circle No. 263 
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included. User testimonials. Laminated 
Shim Co., Inc., 71 Union St., Glenbrook, 
Connecticut. 

Use postpaid card. Circle No. 73 


PREHEAT FOR WELDING 
A method of preheat that permits 
quality welds on low-alloy high-tensile 
steels is outlined in Bulletin SH101. 
Details of the building block strip 
heater system are shown in pictures, 
diagrams and text. J. B. Nottingham & 
Co., Inc., 441 Lexington Ave., New York 
17, New York. 
Use postpaid card. Circle No. 74 





AIR CYLINDER 

The increased range of interchange- 
able head air and hydraulic cylinders 
is announced in 16-page Bulletin SQ- 
3-60. Technical information on bore 
sizes, rod dimensions, allowable strokes 
supersedes the previous bulletin. II- 
lustrated. The Tomkins-Johnson Co., 
2425 W. Michigan Ave., Jackson, Mich. 


Use postpaid card. Circle No. 75 





STUD WELDING 

A description of how stud welding 
works, photos of typical applications 
and technical data on materials, torque, 
tension, shear of various studs is in- 
cluded in a four-page mailing piece. 
Installation equipment ranges from 
single gun to fully automatic welders. 
Omark Industries, Inc., 9701 S.E. Mc- 


Loughlin Blvd., Portland 22, Ore. 
Use postpaid card. Circle No. 76 


BRAZING TORCH 

A battery ignited automatic air- 
acetylene brazing torch with a built-in 
self-lighting electro ignition system is 
presented in a four-page brochure. 
Features of the tool, tips on use are 
given. Prest-O-Matic Co., Inc., Box 531, 
Costa Mesa, Calif. 


Use postpaid card. Circle No. 77 


NYLON GROMMET 

Design information for using a one- 
piece nylon grommet is given in a four- 
page data sheet. Characteristics, 
strength test results, installation in- 
structions and specifications are offered. 
Illustrated. Western Sky Industries, 


21301 Cloud Way., Hayward, Calif. 
Use postpaid card. Circle No. 78 


AIR POWER TOOLS 

Reversible and non-reversible air 
screwdrivers and nutsetters are pic- 
tured, described and specified in a six- 
page folder. The portable tools are made 
in pistol and straight types with ad- 


justable clutches. Bits and holders are 
displayed. Airetool Mfg. Co., 328 S. 


Center St., Springfield, Ohio. 
Use postpaid ecard. Cirele No. 79 


ASSEMBLY CLAMPS 

A complete line of toggle action 
clamps is introduced in 20-page Catalog 
A-60. Recommended uses and specifi- 
cations are given for each of 20 hori- 
zontal clamps; 9 vertical clamps; push- 
pull; portable, miniature, latch type, air 
operated and other special clamps. Il- 
lustrated. Case-Maul Mfg. Co., Inc., 22 
Harker St., Mansfield, Ohio. 


Use postpaid card. Circle No. 80 





COLD HEADING WIRE 

What type of wire to use for espe- 
cially tough cold heading jobs is charted 
in a four-page data sheet. Other char- 
acteristics of XL heading wire, as well 
as spring wire, are described, An engi- 
neering service is offered. Keystone 
Steel & Wire Co., 1000 Industrialist St., 
Peoria 7, Ill. 


Use postpaid card. Circle No. 8! 





Efficient Parts Control with 


PTD eo), Bt -Tot-}ol-Tanl-Jalht- 


HANDLE PARTS UP TO 3” SIZE 





Dixon Escapements are 
designed to handle a 
broad range of piece- 
part requirements at 
rates up to 200 parts 
per minute. They are 
ideal for application 
to screwdrivers 

and other assembly 
equipment, either 
standard or special. 


You won't need to 
experiment. These 
standard units 
save engineering 
and construc- 

tion time and 

have the impor- 
tant advantage of 
replacement parts 
being available 
from stock. 





EQUIPMENT FOR AUTOMATIC PARTS HANDLING AND ASSEMBLY 





Use postpaid card. Circle No. 264 
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For Solenoid...Air...or Mechanical Operation 











ig,” 
DIXON AUTOMATIC TOOL, INC. 
ccc” 2309 23rd AVENUE e ROCKFORD, ILLINOIS 





— Up to 6” 





CONDUIT LOCKNUTS 





yy 


SPRING-NUTS 





FINISHED NUTS 





& SWITCH 





VOLUME-CONTROL 
MOUNTING NUTS 





STOP-NUTS WING NUTS 





IMACHINE-SCREW NUTS 











CAP NUTS LOCKNUTS 











Available in Stainless Steel, Silicon Bronze, Brass, 


JACOBSON NUT MFG. CORP. Now jac 


Aluminum and Steel 








Use postpaid card. Circle No. 265 
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ELECTRODE SELECTOR CARD 


“8 Factors to Consider in Selecting 
Arc Welding Electrodes”—is a pocket 
size card which gives application in- 
formation on selecting all mild steel 
arc welding electrodes and explains 
how to identify them according to 
American Welding Society—American 
Society For Testing Metals classifica- 
tion. Hobart Brothers Co., Troy, Ohio. 

Use postpaid ecard. Circle No. 82 


TORQUE CONTROL TOOLS 

Among a full line of portable power 
assembly tools is the Micro-Tork nut- 
runner on which torque requirement 
needs can be dialed. Description of 
available screwdrivers, nut runners, 
impact wrenches and multiple units is 
given in 12-page Catalog SP-3266. 
Specifications, photos, features of each 
model are presented. Chicago Pneu- 
matic Tool Co., 6 E. 44th St., New York 
17, BY. 


Use postpaid card. Circle No. 83 


AIRCRAFT LOCKNUT 
FN 26, rated at 260,000 psi tensile 
strength, is specified in four-page Form 
2608. Photos, charts and line drawings 
point up design and performance fea- 
tures. The 12-point nut achieves lock- 
ing by a three-way displacement of the 
locking collar. Standard Pressed Steel 
Co., Box 1121, Jenkintown, Pa. 
Use postpaid ecard. Circle No. 84 


FASTENER ENGINEERING 

An engineering service where as- 
sembly operations are studied in an at- 
tempt to reduce costs and improve 
quality is presented in an eight-page 
brochure. Six applications where ade- 
quate, but costly, fastening methods 
were replaced by more efficient 
methods are described and illustrated. 
Shakeproof, St. Charles Rd., Elgin, II. 


Use postpaid card. Circle No. 85 
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BLIND BOLTS 

Advantages of blind bolts and nuts 
for high strength structural and repair 
applications are outlined in a 10-page 
catalog. Design characteristics, tem- 
perature and vibration test results, in- 
stallation photographs and tooling are 
pictured and listed. Hi-Shear Rivet 
Tool Co., 2600 W. 247th St., Torrance, 
California. 

Use postpaid card. Circle No. 86 


ASSEMBLING SMALL PARTS 
Spot-A-Mation idea describes savings 
of $82,754 on one military contract in 
the assembling of small parts. Auto- 
matic indexing equipment and table, 
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at Arvin Industries, too... 


FEDERAL-WARCO 


High volume producers of precision metal prod- 
ucts, Arvin Industries consistently get highest 
quality welds with Federal Multi-gun, automatic 


resistance welders. 

Arvin quality control experts, like those of other 
leading metal fabricators across the country, know 
they can rely on Federal resistance welders and 
Warco mechanical presses to maintain quality and 
still meet highest production quotas. Precision- 
engineered to your requirement by: 


THE FEDERAL MACHINE AND WELDER COMPANY 
Warren, Ohio 





~federal— 


WELDERS 














Use postpaid card. Circle No. 266 








PLANETARY THREAD ROLLING MACHINE CUTS COSTS — 


Rolls External Threads on HOLLOW WORK 
Class 3 Fit 


9,000 TO 20,000 PIECES PER HOUR 





IF YOU ARE NOW BUYING tube nuts 
like these, you can cut costs by head- 
ing them yourself and roll-threading 
the hollow parts on a Prutton Model 
300. You can buy cheaper stock 
(rolled wire) and make your own parts. 


IF YOU ARE NOW MAKING THESE 
PARTS ON A SCREW MACHINE, you 
can get ‘‘cold forged’’ quality faster 
for less than the cost of cutting or 
grinding. No need to buy expensive 
hex-stock. And, you eliminate these 
screw machine operations: drilling, 
turning, chamfering, threading and 
cut-off, 


PRUTTON’S PLANETARY CIRCULAR DIE accounts 
for the tremendous increased production. Hollow 
parts are hopper fed in a continuous stream to 
the circular die. The “lost motion” of the re- 
ciprocal type thread roller is completely eliminated. 


The Prutton Model 300 is the only high speed machine on the market 
for external roll-threading of hollow work. It can roll-thread as many as 
18,000 pieces per hour with a slow die speed of only 164 fpm—which 
means long die life. 


Speeds output many times—cuts costs 50% —improves quality—saves 
man hours and floor space. Used by some of the biggest names in 
American industry. 


VERSATILE: Built primarily for hollow work . . . but may also be used 
on solid work in a wide range of metals and sizes. 


HIGHER OUTPUT AND LOWER COSTS ADD DOLLARS 
TO YOUR THREAD ROLLING PROFITS .. . 


A Prutton can be used for thread rolling, roll forming, knurling, marking, serrating and 
necking of threaded hollow work, special parts, nails, bolts and screws in a wide range 
of sizes. Send prints and/or samples for free estimates on machine costs. 


Write or Phone for Cost Savings Information, TODAY! 


si ia ia a i ii i tis mmeinceaiinaiiiiia a a 4 
] JUST PIN THIS COUPON TO YOUR LETTERHEAD | 
| PRUTTON CORPORATION | 
15295 West 130th St. | 
| Cleveland 30, Ohio ! 
| Dept. AF I 
| Please send information on Model 300 Thread Rolling Machine | 
| 
I 
I 
| 
l 
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Pruttou 


CORPORATION 





Leader in Planetary 
Thread Rolling I City SO nen Oar tr aOR eee NU ster Biccte stoves scoscvessesees 


Use postpaid card. Circle No. 267 
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wiring diagram and sequence of opera- 
tion are pictured and described on a 
two-page punched leaflet. The Bellows 
Co., 200 Bellows Bldg., Akron 9, Ohio. 


Use postpaid card. Circle No. 87 


SEALING PRODUCTS 

Applications for industrial gaskets, oil 
seals, packings and washers are sug- 
gested in a 36-page, 50th Anniversary 
Catalog 505A. Types, properties, specifi- 
cations for each product are given. A 
chart compares brand names with serv- 
ice temperatures, compressibility, re- 
sistance to No. 3 oil, fuel, water. Victor 
Mfg. & Gasket Co., 5750 W. Roosevelt 
Rd., Chicago 50, Ill. 


Use postpaid card. Circle No. 88 
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DESIGNING FOR ASSEMBLY 

Design engineering data on selecting 
drives, calculating load requirements, 
ordering index tables, transfer ma- 
chines from standard components is 
contained in 44-page Catalog 160. As- 
sembly presses are pictured and speci- 
fied. Typical applications shown. Fergu- 
son Machine Corp. of Indiana, 7818 
Maplewood Industrial Ct., St. Louis 17, 
Missouri. 

Use postpaid card. Circle No. 89 


LEVELING SCREWS 

Examples of how leveling screws are 
used in actual applications are pictured 
in six-page Bulletin 602. Three types of 
levelers—cushioned, broad-based and 
economy—are specified in stock sizes. 
The Ohio Nut and Bolt Co., 33 First 
Ave., Berea, Ohio. 

Use postpaid card. Circle No. 90 





TOOL DEVICES 

Standardized tool devices for fixtures, 
jigs and dies are attractively presented 
in an eight-page catalog. Toggle pads; 
spring plungers; torque swivel and 
toggle screws; ball nose spring plungers 
are pictured, specified and dimension- 
ally drawn. Specific features are listed. 
Siewek Tool Co., 2862 E. Grand Blvd., 
Detroit 2, Michigan. 

Use postpaid card. Circle No. 91 
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R. D. Thomas, Sr., chairman of the 
board of Arcos Corp. is the new presi- 
dent of the American Welding So- 
ciety. 








The new Technical Service Laboratory built by Union Car- 
bide Chemicals Company near Tarrytown, N.Y., houses 
46 individual laboratory units, as well as offices and 
supporting facilities. 


July, 1960 
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INDUSTRY MAKES NEWS 


UNION CARBIDE OPENS TECHNICAL LAB 

Union Carbide Chemicals Co. is now operating its 
new Technical Service Laboratory in Tarrytown, 
N.J. The new facility centralizes the customer service 
and use-research that since 1925 had been carried 
out principally at Mellon Institute in Pittsburgh. 

The laboratory building contains 46 laboratories 
with 33 adjacent offices for about 100 scientists. A 
supporting staff of 50 is directed by Dr. A. B. Steele. 
The three-story stainless steel and glass building is 
300 ft. long and 60 ft. wide. 

A Mechanical Test Building connected to the 
laboratory contains a two-story test area overlooked 
by a mezzanine office area. 


REVISE INDUSTRIAL FASTENERS INDEX 

The period 1956-58 has been chosen as the base 
years for the revised Industrial Fasteners Index. It 
was felt that these years were more nearly normal 
than the period 1947-49. The index continues to 
reflect the level of dollar volume of shipments of a 
representative group of companies. 

In April 1960 the unadjusted figure was 95, sea- 
sonally adjusted, 92. This compares with 102, 111, 
103 in the first months of 1960 and 99, 105, 105, 119 
in the first four months of 1959, all adjusted figures. 


AWS ELECTS R. D. THOMAS PRESIDENT 

R. D. Thomas, Sr., chairman of the board of Arcos 
Corporation, was elected new president of the 
American Welding Society at its 41st Annual Meet- 
ing in Los Angeles, Calif. 

Associated with the welding industry for more 
than 40 years, Thomas is a charter member of the 
Society of its first section in Philadelphia. He has 
served as chairman of the Philadelphia Section, 
member of the board of directors and as AWS 
representative to the International Institute of 
Welding. 

The Past President’s Certificate was awarded to 
C. I. MacGuffie, whose term of office expired May 
31. He is manager of special products, Air Reduction 
Sales Corp. 

Adams Lecturer for the year was Dr. Robert D. 
Stout, head of the department of metallurgy, Lehigh 
University. His paper was “Higher Strength Steels 
in Welded Structures.” 


continued 


87 











ony 35 STATIONS REQUIRED 
TO PRODUCE THESE COLD-FORMED 


// / T Intake 


Va is 


at a rate of 80 PER MINUTE from 
Yo" diameter wire... 





ON THIS PELTZER & EHLERS 
PROGRESSIVE HEADER 


A leading valve manufacturer, in the U.S.A., will 
soon realize these benefits. This is another of the 
many examples that profitably demonstrates cold 
forming difficult parts IS NOT DIFFICULT ON 
THE VERSATILE PELTZER & EHLERS PROGRES- 
SIVE HEADER. In this case only 5 steps do the job: 


1. CUTTING-OFF 

2. EXTRUDED 

3. HEAD AND EXTRUDE 
4, FINISH HEAD 

5. TRIM 


Your Intake Valves and many other USUALLY 
DIFFICULT AND COSTLY TO MAKE parts can be 
produced faster and better, with important cost 
savings. Let internationally experienced Boltmaster 
engineers show you how. Write or phone ED 1-4858 
for details! 


Sold and Serviced in U.S.A. and Canada by 


The BOLTMASTER Co. 


Exclusive importers of Peltzer & Ehlers, Krefeld, Germany, 

builders of machinery for the bolt industry since 1888. 

21055 Lorain Rd. * Cleveland 26, O. 
Use postpaid card. Circle No. 268 
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More than 140 companies participated in the annual 
Welding Show with 9033 registered visitors. Attendance 
at the meeting was 923. 


EXHIBITORS FLOCK TO 1961 DESIGN SHOW 

A registration of 22,500 visitors at the Design Engineering 
Show held at the New York Coliseum, May 23-26, set an 
all-time record for the exposition. The previous high of 
17,400, established the last time the show was held in New 
York, in 1957, was exceeded on the third day when the 
total was 17,800. 

In an unprecedented action, exhibitors at the show met 
at the Coliseum on the third day and contracted for 95% 
of the available space for the 1961 show. When the remain- 
ing space is scheduled, the 1961 show will be about one-sixth 
larger than the New York event. It will be held at Cobo Hall, 
Detroit, May 22-25. 


SALES PROMOTIONS AT GREGORY IND. 
Robert C. Friedly has been named 
general sales manager for products for 
Gregory Industries, Inc., Lorain, Ohio. 
He joined the Nelson Stud Welding 
organization in 1946 and was named 
product sales manager in 1958. 

Three product sales managers have 
also been announced: Paul H. Butter- 
field, construction; George T. Kramer, 
industrial sales; Alex M. Oleair, steel 
mills and transportation industries. 


HANNELL ADVANCES IN G.E. ENGINEERING 

Frank D. Hannell has been appointed manager of product 
production engineering for the General Electric Communica- 
tion Products Department at Lynchburg, Va. The position 
includes liaison between manufacturing and engineering sec- 
tions in the translation of product into finished goods. He 
is a member of the Institute of Radio engineers. 


FEDERAL MACHINE ADDS N.Y. AREA REP. 

Harrington-Wilson-Daum Corp., Mount Vernon, N.Y. an- 
nounces that their firm has been appointed sales and service 
representatives for The Federal Machine and Welder Com- 
pany. The newly-appointed representatives cover the north- 
ern New Jersey, metropolitan New York and Long Island 
area. 


ENGINEER JOINS DETROIT STAMPING 

Alexander W. McPherson has joined 
Detroit Stamping Co., Detroit, as prod- 
uct development engineer. He will 
institute an expanded program to 
enlarge and improve on the company’s 
line of products. 

McPherson began his industrial 
career as a die maker. Before leaving 
to start an experimental sheet metal 
business, he was a process engineer 
for Burroughs Corp. 
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PRODUCTION ENGINEERING SHOW GROWS 

The Production Engineering Show, held every five years 
to coincide with the Machine Tool Show, will have about 
50% more exhibitors (300) and occupy about 100% more 
exhibit space than it did in 1955, it was reported by Clapp 
& Poliak, Inc., New York. 

Both shows will be held in Chicago from September 6 
through 16. Exhibit space at the Machine Tool Show, which 
will be held at the International Amphitheatre, is restricted 
to association members producing machine tools. Exhibits at 
the Production Engineering Show, to be held at Navy Pier, 
are open to exhibitors whose products support prime produc- 
tion tools. Mechanisms, instruments and equipment that con- 
tribute to greater efficiency will be shown. 
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WINS PACKAGING AWARD 


PARKER-KALON 


For their con- 
tribution of a new 
idea in the pack- 
aging of fasteners, 
Parker-Kalon, a 
division of Gen- 
eral American 
Transportation 
Corp., Clifton, 
N.J., was singled 
out for a merit 
award by the 
Folding Paper 
Box Association 
of America. 


Selected at the 
annual Folding 
Carton Competi- 
tion as “an out- 
standing example of progressive packaging,” the new 
package, called Grand-Pak, was designed by the Packaging 
Committee of Parker-Kalon, with art direction by Gerard 
Cafone in conjunction with Federal Carton Corporation of 
North Bergen, N.J., who produced the entire line of cartons. 








CAMLOC REPORTS QUARTERLY EARNINGS 

Camloc Fastener Corporation reports preliminary net in- 
come of $58,589 for the three months ended March 31, 1960. 
This is equal to 17 cents per share on the 350,500 common 
shares. 

The showing compares with the net income of $70,033— 
20 cents per share on the present number of shares—earned 
in the initial quarter of 1959. 

Net earnings for the opening quarter of 1960 amounted 
to 6.1% of gross sales of $953,590, compared with the 6.3% 
of the gross sales of $1,110,123 which was brought down to 
net income in the March quarter of 1959. 
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FROM WIRE STOCK 


No lead time needed for dies 


or exact strip. 


Use with induction, gas-air, 
furnace, or other heating methods. 
Available in EASY FLO and 


( Snap 


OFF COIL |) 









SILFOS — Copper, Bronze, and 


other alloys. 
Diameters u 
thicknesses fr 


to 4” L.D., wire 
rom .010 upward. 


Write for 16 page booklet on 
better brazing. 


die charges | \ 
No blanking | | 


scrap ww A 





Place | 


ON PART // | 


Kat 


washers 


Edqewound 





No 
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LUCAS-MILHAUPT Sajiaming Co. 


5060 South Lake Drive, Cudahy, Wisconsin 
Use postpaid card. Circle No. 269 
















Togetherness, industrial style, has a special meaning at Thompson- 
Bremer because we are one of the few fully integrated manufac- 
turers of Sems, lock washers, thread-cutting screws, terminals 
and cold-headed specialties. With our engineering services and 
components manufacturing together under one roof, we can give 
you faster, more individualized service at competitive prices. We'll 
bid on your specials requirements, or fill orders for standard items 
on short notice from the extensive line of EVERLOCK products 
stocked by your local distributor. 


If you buy or specify industrial fasteners, you want whatever 
your company assembles to go together economically and stay 
together reliably. Send for catalog and samples or call your 
EVERLOCK representative. 





Thompson-Bremer & Co., Dept. 24 
228 N. LaSalle St., Chicago 1, Ill. 


Please send me: 


__EVERLOCK fastener catalogs _ 


Division of 
American Machine 
& Foundry Company 


yeeeeeeeeeeeeeee 


____samples of 


EVERLOCK industrial fasteners and cold-headed specialties. 











Name___ SS , on 
Company 

Street 

City Zone___State 





Use postpaid card. Circle No. 270 


July, 1960 
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Quarterly income figures, per se, are not indicative of full 
year possible earnings due to temporary lag and/or to 
change in timing or other provisions of defense contracts. 


CURTISS-WRIGHT ACQUIRES SWENCH WRENCH 

Curtiss-Wright Corporation has announced the acquisition 
of manufacturing and sales rights for the Swench manually- 
operated impact wrench from Swenson Engineering, Bran- 
ford, Conn. 

William MacEwen, general manager of the Marquette 
Division, Curtiss-Wright Corporation, said that production 
of three models of the maintenance tool will start imme- 
diately at the division’s Cleveland plant. A nationwide sales 
organization of distributors is being set up for marketing 
the new products starting in July. 


McLAUGHLIN ELECTS TOP EXECUTIVES 

Robert B. Ryan has been 
elected president and 
Robert D. Martin, vice 
president, of The Mc- 
Laughlin Co., Birmingham, 
Mich., by the Board of 
Directors. 

Ryan moved up to the 
top-executive post after 10 
years with the company, MARTIN RYAN 
most recently as vice presi- 
dent. Martin has been with the company for eight years. 


ELECT CHANNER TO FASTENER INSTITUTE 

Earle A, Channer, vice president-sales of The H. M. Harper 
Company, Morton Grove, Ill, has been elected to a three- 
year term on the executive committee of The Industrial 
Fastener Institute, Cleveland, Ohio. The Industrial Fastener 
Institute membership is composed of the major U. S. pro- 
ducers of bolts, nuts and rivets. 








NEW WIRE DRAWING PLANT IN ELIZABETH, N.J. 


oe 





OMPANY. 





Great Eastern Wire Corporation announces the opening 
of their new 20,000 sq. ft wire drawing mill in Elizabeth, 
N.J., which houses a complete wire processing operation 
from rod cleaning to wire drawing. 

Size range starts at .005” and rounds out to 375” with 
mill capacity at 1200 tons per month. A technical research 
department is available to wire users. Great Eastern Wire 
Corp., is a member of the Wire Association. 


WELDING SOCIETY TO MEET IN PITTSBURGH 

The American Welding Society Fall Meeting will be held 
in the Penn-Sheraton Hotel, Pittsburgh, Pa., September 26 
through 29, 1960. Seventeen sessions will be held and a total 
of 51 technical papers presented. 


NYLOK ELECTS THREE VICE PRESIDENTS 

Three vice presidents have been elected by The Nylok 
Corp., Paramus, N.J. They are Bryan Steele, El Segundo, 
Calif., western operations; James H. Trebilcock, Skokie, IIl., 
midwest operations; John W. Brightman, Paramus, N.J., 
manufacturing. 


LONG-LOK ADDS SALES REPRESENTATIVE 

Ward M. Doland of the Doland Co., Bellevue, Wash., has 
been named representative for the Long-Lok Corporation, 
Santa Monica, Calif. Doland will represent the company in 
Washington and Oregon. 





Industry’s 


NEWEST 
Production 
TOOL 


MOLYKOTE 
as 


LUBRICANT 


@ ALMOST 100% SAFETY AGAINST GALLING 
AND SEIZING WITH ALL BEARING METAL 
COMBINATIONS 


@ ELIMINATES STICK-SLIP, METAL PICK-UP 
AND DISTORTION IN PRESS FITTING 


@ REDUCES WEAR-IN TIME AND DAMAGE IN 
NEW OR REBUILT MACHINERY 


@ THE HIGHER THE LOADS, THE GREATER THE 
MARGIN OF SUPERIORITY OF MOLYKOTE G 


Write for your free sample of MOLYKOTE G LUBRICANT 
today, We will also send you a copy of our new Bulletin 
126 which gives complete details. THE ALPHA-MOLYKOTE 
CORPORATION, 65 Harvard Avenue, Stamford, Conn. 
Phone Fireside 8-3724. Plants in Stamford, Conn., 
Munich, Germany and Strasbourg, France. 





| THE ALPHA-MOLYKOTE CORP 

65 Harvard Ave., Stamford, Conn. 

Please send me a free sample of your MOLYKOTE G 
| Lubricant. 


| NAME 





| company. 





| avoress 











Use postpaid card. Circle No. 271 








THE VER-T-RACK 


THE ACME OF VERSATILITY 
—— 







For small 
ports 


Rings, etc. 


@EXPEDITES ~ 





© ELIMINATES 
MATERIALS UP 
MATERIAL 
DaNAcE —" 
@ REDUCES WORK- HOURS 
ER FATIGUE HEIGHT—65'2" LENGTH — 35” © saves FLOOR 
@ MAXIMUM WIDTH= 24°’. CAPACITY 2000 Ibs. SPACE 
EFFICIENCY AT @ GR 
MINIMUM COST ee” 


Equipped with 6” roller bearing stee! wheel casters 
VER-T-RACK can be handled with lift truck. 
Trays are adjustable on VER-T-RACK 


PRICE — $49.50 Varied Accessories Extra 


Slightly higher west of the Rockies Write today for descriptive literature 


jw BA SRI Ke 


ja 
— 


— jC SE ee 





ee ee H! 


Use postpaid card. Circle No. 272 
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PURCHASING STAFF CHANGES AT CHRYSLER 

William C. Cawthon has been named director—corporate 
purchasing staff, with responsibility for all corporate pur- 
chasing activities at Chrysler Corporation. E. Lloyd, who has 
been director of purchasing administration, was appointed 
executive assistant to B. W. Bogen, vice president. 

Cawthon joined Chrysler in 1947 and was plant manager 
at Hamtramck at the age of 35. 

Other promotions were: John D. Moran, director of pur- 
chasing administration services, Richard D. Morrison, pur- 
chasing agent for materials and services purchasing. 


REICHHOLD SALES UP 6 PERCENT 

Reichhold Chemicals, Inc., White Plains, N.Y., reported 
record sales of $23,770,000 for the first three months of 1960, 
an increase of 6% over the same period in 1959. 

Net income for the first quarter of 1960 amounted to 
$663,000 compared with $703,000 for the same period last year. 


NEW ITW POWER TOOLS REP. 

Curt Carr of the Curt Carr Company, Inc. of Los Angeles, 
has been appointed sales representative for the Power Tools 
Division, Illinois Tool Works in the states of California 
and Arizona. 


DUDEK & BOCK CONSOLIDATE SUBSIDIARY 
Climaxing 14 years of 
growth, Dudek & Bock 
Spring Mfg. Corp., Chi- 
cago, has consolidated its 
wholly-owned subsidiary, 
Advance Spring Corp., in- 
to the parent organization. 
All facilities and personnel 
have been moved to a new 
30,000 sq. ft. building ad- 
joining the present new Dudek & Bock plant. Total plant 
space is 72,000 sq. ft. and employes 300. 










DUDEK BOCK 
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MULTIPLE 
EYELETS 


AUTOMATICALLY 


ON MACHINES BY 


You can do many fastening operations faster and more econom- 
ically on Edward Segal Automatic Eyeleting Machines. Faster 
because a number of eyelets can be set simultaneously and 
rapidly. More economically because of the low cost of eyelets. 
And Segal machines are designed to give dependable, neat 
fastenings every time. 

Let us study your fastening problem. We can supply equipment 
with just the right tooling and degree of automation for your 
operation. Write for details to section AFE-7. 


EDWARD SEGAL « 132 LAFAYETTE STREET, NEW YORK 13, N.Y. 
MFRS. OF EYELETING MACHINERY, SPECIAL HOPPERS & FEEDING DEVICES 


Use postpaid card. Circle No. 273 
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on airborne accessories 
with... 


LONG- 
LOK 


self-locking screws 
Per MIL-F-18240 










Critical weights and need- 
less and costly man-hours 
of assembly time are being 
saved through the use of 
LONG-LOK Self-Locking 
Screws on pressure 
switches, motors, pumps, 
valves and other airborne 
accessories. 
Many companies in the air- 
craft, missile and rocket 
fields are using LONG-LOK 
Self-Locking Screws per the 
requirements of MIL-F-18240 
to simplify their assemblies. 
LONG-LOK Self-Locking Screws 
are heat, vibration, shock and impact 
resistant. They are reuseable and can be 
head marked for self-lock identification per 
specification. Increased reliability of component and 
system is assured. 
LONG-LOK Self-Locking Screws are solving 
new fastener problems every day. 
They could be the answer to your needs. 


Write for Catalog LL-60 
LONG -LOK 





CORPORATION 


2601 Colorado Avenue * Santa Monica, Calif. 
UPton 0-6335 * TWX S MON 7146 
LONG-LOK EASTERN CORPORATION 
68 Urban Avenue, Westbury, L.I., New York 
EDgewood 4-8154 


LICENSEES AND REPRESENTATIVES IN PRINCIPAL CITIES 
Use postpaid card. Circle No. 274 
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Wy this machine will 
drive up to 
10 screws at 


one time... 


. reducing assembly costs 
and improving quality. Built for 
high production jobs where a 
fixed set up is practical, this 
multiple spindle screw driving 
machine automatically feeds 
screws from a hopper and 
drives them to a predetermined 
torque. Evenly distributed pres- 
sure eliminates stresses 
caused by driving home one 
screw at a time. A simple 
sliding fixture positions work 
pieces accurately. 


Machine illustrated shows ap- 
plication of multiple spindle 
screwdriving to assembly of 
electric power drills. 


Send a sample of your as- 
sembly and a list of your re- 
quirements. We will be happy 
to show you how multiple 
spindle screw driving can be 
applied to your job. 


fofele) @. aot. ifei @ieve) jay vb 


2415 West 24th Street Chicago 8, Illinois 





Use postpaid card. Circle No. 275 
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SPECIAL RIVETS 


like some of the samples shown 
here .. . or the more commonly 
used tubular and split rivets... 
they’re all alike to the American 
Rivet Co. And always—our own 
special brand of quality and 
service that gets you what you 
want when you want it. 


THE AMERICAN RIVET CO., Inc. 
847'N. Kedzie Ave., Chicago 51, Ill. 


Write for price list. For 
specials, send specifications 
for prices. 


v 


if : lm 7 js 
BUY AMERICAN ZicAcfar and Golit RIVETS 


Use postpaid card. Circle No. 276 











President Joseph Dudek reports that the combined gross 
sales of the two companies in the past fiscal year was $5 
million. Secretary and sales manager Stanley Bock looks 
for a sales potential of $6 million. as a result of the con- 
solidation to one location. 


WALDES FILLS TWO NEW SALES POSITIONS 

Two new positions in the 
sales organization of the 
Truarc Retaining Rings 
Division of Waldes Kohi- 
noor, Inc., Long Island City, 
N.Y., have been filled. Paul 
E. Wolfe has been named 
eastern division manager 
and Mrs. Hedy Zawistoski, “ 
manager of distributor and 
customer services. 





ZAWISTOSKI WOLFE 


ALLIS-CHALMERS ADVANCES ENGINEERS 

Three new appointments to its West Allis Works Industries 
Group have been announced by Allis-Chalmers, Milwaukee; 
A. D. Foote, manager of materials; R. L. Carlstein, manager 
of manufacturing, and M. W. Schaefer, assistant manager of 
materials, 


RECORD SALES FOR H. M. HARPER CO. 

The H. M. Harper Company reported record sales for the 
first three months ended March 31, 1960. According to H. M. 
Harper, president, consolidated net sales of the company for 
the first quarter totalled $3,272,038, the highest in the com- 
pany’s 37-year history for a like period. Last year’s first 
quarter sales amounted to $2,578,445. 

Net income after taxes for the company totalled $204,376, 
as compared with $202,623 for the same period a year ago. 

Earnings were equivalent to 40 cents per share on the 
486,460 shares of common stock outstanding on March 31, 
1960, against 39 cents for the same number of shares last year. 





Congress of Motor Hotels 


A> TRAVEL GUIDE 


by BILL ROAMER 
-DENVER, COLO. 


Here in Denver, I’ve been staying at the LA VISTA MOTEL, 
and I recommend it highly. It’s convenient to downtown, 
close to the airport. The units are new, modern and sound- 
proofed — air-conditioned and individually heated. Phones 
and TV in each room. Free morning coffee. Meeting rooms 
available. Credit cards honored. 


LA VISTA MOTEL 
5500 E. Colfax 
at Hudson 
DENVER, COLO. 












Pact agytt GUIDE 
we FR EE ! Write to this motel for 
your free copy of the 1960 edition 
of Congress TRAVEL GUIDE, 


Lists over 700 fine motels 
COAST-TO-COAST 
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OLIN MATHIESON PROMOTES ENGINEERS 

Promotion of Edward W. 
Ruhe to the newly-created 
position of chief engineer 
of the engineering and 
maintenance department of 
Olin Mathieson Chemical 
Corporation’s Metals Divi- 
sion plant at East Alton, 
Ill., has been announced } 
by George A. Chandler, 
plant manager. 

He will be succeeded as Roll-Bond manager by Charles 
O. Kunz, who has been sales engineer for the St. Louis 
territory. 


HUBBELL ADDS SOUTHERN REPRESENTATIVES 

The Machine Screw Department of Harvey Hubbell, Inc., 
Bridgeport, Conn., announces the appointment of two new 
sales representatives. Earl W. Brotherton of Pompano Beach, 
will cover Florida, and the G. E. Richter Sales Agency, 
Chattanooga, will be the representative for Tennessee, 
Alabama, Georgia and part of Mississippi. 


WELDING SOCIETY PRESENTS AWARDS 

Twelve outstanding leaders in the field of welding were 
honored at the opening ceremony of the 41st Annual Meet- 
ing of the American Welding Society, held in Los Angeles. 

District Meritorious Certificate Awards were presented to: 
S. Low, Chapman Valve Mfg. Co.; E. W. Moles, Grumman 
Aircraft Engineering Corp.; R. K. Lee, Alloy Rods Co.; 
W. Begerow, Airco Equipment Mfg. Co. of Air Reduction 
Co., Inc.; G. O. Hoglund, Aluminum Company of America; 
H. E. Miller, Carrier Corp.; J. C. Thompson, Jr., Union Car- 
bide Nuclear Corp.; P. J. Rieppel, Battelle Memorial Insti- 
tute; W. G. Morgan, Arvin Industries, Inc.; R. H. Hoefler, 
Kaighin and Hughes, Inc.; W. M. Norton, Caterpillar Tractor 
Co.; and F. G. Singleton, Singleton Welding Supply. 
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wire up fo fg” 


lf you use 


.. . this new SHUSTER 
is just for you! 


Roll type 
straighteners in- 
terchangeable 
with rotary arbor. 









These new SHUSTER wire 
straightening and cutting ma- 
chines incorporate new advantages to give you higher produc- 
tion — for less cost. The 2ABV variable speed unit straightens 
and cuts round wire from 3/16” to 3/8”; the 2ABVF straight- 
ens and cuts shape stock up to 1/4” square. 


The new machines include an improved, vertical drive 5-roll 
gear driven preliminary straightening unit, and feed roll hous- 
ing, both Timken bearing equipped. The new SHUSTERS 
can automatically cut lengths up to 14” at the rate of 140 
pes./min. and provide infinite variable speed within all feed 
and cutoff ranges. This machine may also be purchased as a 
constant speed unit (150 F.P.M.). 

Send for complete details to Dept 2ABV 





METTLER MACHINE TOOL, INC. 


155 Adeline St. New Haven, Conn. 
Use postpaid card. Circle No. 277 
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D2 PROBLEM , 
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- Accurate 


\\A single source 
for all your 
Fastener needs. 
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Standard or special, specify Ac- 
curate to get what you want 
when you want it! Our quality 
and service assure the right 
screws, nuts and bolts when you 
need them ... usually right from 
stock. 





Modern 
machines coupled with 


high-speed 


the skilled hands of people 
who care about their customers 
needs, makes Accurate a first 


choice among industry leaders 


You, too, will like doing 


business the Accurate way! 


WRITE TODAY 


for our new product 


eleelaaliace 


Use postpaid card. Circle No. 278 
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YOU CAN pPaLomate 
WITH NATIONAL RIVETERS 


Automated fastening does not mean 
thousands of dollars of expense for multi- g 
headed riveting equipment. 

Over 90% of the riveting machines in 
use today are low cost, single riveters, 
easily converted to new products and & 
new jobs. National has a complete line 
—including multi-headed units where the 
job warrants. 

National semi-tubular and tubular 
rivets and riveting equipment is flexible, 
rugged, low cost. Its use speeds produc- 
tion, often improves quality of the fin- 
ished product and slashes labor costs. 

Find out today. There is no obligation 
for National’s promptan- 


swers to your fastening A 
problems. Send a blue f 
rint ora sample of your p—. 


astening job. f Sy y 


























NATIONAL 
RIVET & MFG. CO, Se 


211 Main St. 
Waupun, Wis. 







Narionaca Rivers 


TUBULAR. SPLIT. SOLID ALL METALS 


Use postpaid card. Circle No. 279 





Meritorious Certificate Awards, established by the Ameri- 
can Welding Society, are given as a means of recognizing 
those who have performed some definite or unusual service 
to a section, a district or to the Society, or for some out- 
standing achievement in the science or art of welding. 


UNITEK NAMES SALES PROMOTION EXECS. 

Othmar W. Sailer has been named 
director of marketing and Donald A. 
Drake, advertising sales promotion 
manager, for Unitek Corp., Monrovia, 
Calif., which includes the Weldmatic 
Division. 

Formerly product planning manager 
for Wiancko Engineering Co., Pasa- 
dena, Sailer has an electric engineering 
degree from the University of Cali- 
fornia. Drake has been with the com- 
pany for a year as technical and sales SAILER 
promotion writer after coming from 
Cannon Electric Co., Los Angeles. He will operate within 
the Corporate Marketing Group, recently created by E. L. 
Mayox, president, and Frank W. Johnson, vice president. 


PHEOLL ADDS TO ADVERTISING STAFF 

Don Paul McCauley has been ap- 
pointed assistant advertising manager 
of Pheoll Mfg. Co., Inc. Chicago. 
McCauley was formerly associated with 
the sales organization of Remington 
Rand, Inc. In prior connections he 
was production editor for The World 
Book Encyclopedia; production editor 
of Building Construction Illustrated; 
and broadcasting service man for the 
TV and radio department of Leo 
Burnett Co. 








The Jack Nut cuts cost, speeds assembly, solves 
The Only hitherto impossible fastening problems. Can 
be used as a rivet and/or blind fastener. It’s 
versatile, easy to use and no special tools are 


Blind Fastener 
needed. 
Which Grips Any Material The only blind fastener with threads which 
i“ ad Ni grips any material from 0” to 4” thick. Needs 
From 0” To %0” Thick 


only %” expansion space. Allows holes to be 
fashioned before, during or after fabrication. 
Hole size is not critical and special type of hole 


is not necessary. 
Made of quality steel, cadmium-plated. Grips 









EASY TO INSTALL 


ao = evenly on rough as well as smooth surfaces. 
1 only x” expan- Provides vibration-proof assembly. Weight- 


sion space. carrying capacity is limited in most cases only 
by strength of the material in which used. 


Sold By Wholesale Hardware, Electrical 


Run in screw to 
— spider 
anchor backing . : 
2 by exerting pull Wholesale & Industrial Supply Distributors 
on thread. =s / » 


Jack Nut now is = CORP. 
installed and — 
ready to receive 
attachment 


td SPECIFICATIONS 
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2303 W. Sth St, Reading, Pa. 
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3/64 9/ 
JM | 15/32 | 3/64 | 9/32) 3/4 
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V/ 27/ 3/4 
S for 0” to Ye”; L for Xe” to %” 
*8-32 & 10-32 threads available 


** 10-24 & 12-24 threads available 
NOTE: 4-S, JN & 6-S, JN also available in brass 
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Use postpaid card. Circle No. 280 








DECKER 


RMEC 


lndustrial 
FASTENERS 


Decker Industrial Fasteners are precision man- 
ufactured to meet your demands for better, 
faster ... more practical method of parts as- 
sembly, Their dependability and on-the-job 
economies have made them the recognized 
standard for over 30 years, 
Whatever your need in standard or special 
fasteners, Decker is ready to serve you quickly 
and effectively on any quantity—type or size. 
+ ag 4 today for — copy of 
the big, new Decker catalog CENTRALLY 


DECKER NUT Kk, 








MANUFACTURING CORPORATION 
1900 N. Clark Road « ALBION, MICHIGAN 


Use postpaid card. Circle No. 281 
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1. Excess oil and chip 
plete chip removal an 





AUTOMATIC DEGREASING 
AND CHIP REMOVAL 


for all fasteners and small parts... 


removal 


d convey 


The Manpro Vibra is a sub-sonic 
degreaser for automatic high 
production in-line processing of all 
types of fasteners and small parts . . . 


e Automatic separation of chips, scrap, 
and excess oil. 

e Conveyorized loading and unloading. 

e Normal floor space only 56 square feet. 

e Automatic in-line processing. 

e Extremely low solvent costs. 

e Easy one-man operation. 
Parts fed automatically are cleaned as they travel up 
a spiral elevator. The cleaning cycle is by immersion 
in a hot vibrating solution, washing with clean con- 
densate, and a final vapor cleaning. Parts emerge 
spotlessly clean and dry. No manpower is required 
during continuous operation. 
The equipment is designed for high production de- 
greasing of all types of small parts without the need 
of baskets, pans, hooks, etc. Sizes available with pro- 
duction capacities of 1000 to 9000 pounds per hour. 


Manpro Vibra-Degreasers utilize 
a unique vibrating spiral ele- 
vator to move the work rapidly 
through non-flammable cleaning 
solvents and vapors. With only 
one moving part, minimum main- 
tenance is assured. 





Can a Vibra-Degreaser help you? 

FREE 4 page detailed FOLDER is 

CORPORATION yours for the asking. Write today. 
1360 HILTON ROAD, DETROIT 20, MICHIGAN 





Use postpaid card. Circle No. 282 
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IS OURS A NATION 





ur nation has been dubbed by 

O some as the nation of medi- 
ocrity. How mediocre our archi- 
tecture? What of our sciences— 
chemistry, physics, astronomy, 
mathematics? Of navigation, ce- 
lestial and otherwise? What of the 
mechanical world? What of our 
medicine? What of religion, where 
the voices ring out loud and clear? 
Has any nation reached higher, 


looked further, and come closer 


to the stars than ours? In 20 years 
we’ve made the moon a neighbor 
and space an illimitable highway. 
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ONE LAST WORD 


Is this the work of second-rate 
engineers, scientists, designers 
and builders? The effort of medi- 
ocre incompetents? 

These are the material—but 
what of the spiritual? Never be- 
fore in the history of mankind has 
a nation given away so much of 
its wealth to others. To our 
families, our friends and neigh- 
bors we are a nation of sharers, 
not misers. Our values in home, 
family, justice, liberty and free- 
dom run deep. These spiritual 
values are no more mediocre than 
our material accomplishments. 
And there is this to be said for 
material things: you can have no 
deep, abiding spiritual values on 
an empty stomach, cowering cold 
in the corner of a hut, with the 
rack and scaffold within sight, 
and with pain, poverty and gruel- 
ing labor constant companions. 
One might ask: in what age, in 
which nation, have existed any 
deeper spiritual values so that we 
might compare? 

These are reassuring answers 
to the charge of mediocrity and 
many of us will sleep more sound- 
ly. But, honestly, just between 
you and me, and not for publica- 
tion, is the mediocrity charge 
really ill-founded? With all of our 
facilities and opportunities are we 
doing the best we can? 

No nation has spent more for 
an educational system which is 
devoted to training conformists. 
Educational programs are based 
on developing averages, and do 
you know what an average is? 
The best of the worst or the worst 
of the best. We are preparing 


OF MEDIOCRITY? 


students, not for a superior life, 
but for a life of status quo. 

Professionally, we are not as 
competent as we could be. We try 
to pass, and live by a code of 
“good enough”. We do not study 
and continue to improve; we do 
not fight for better performance 
and for higher standards. With so 
many opportunities we still mere- 
ly shuffle through the day so that 
we may shuffle home and squat 
like turnips before a lighted piece 
of glass watching other turnips 
groan and shake. 

Morally, we should be superior 
beings. The wisdom of the ages 
is at our finger tips. The belly is 
full, the shelter is warm, the ma- 
terial wants are satisfied and our 
moral code should be above re- 
proach. Instead, we live in the 
age of the fast buck, the goof-off, 
the crooks and the racketeers, and 
the devil take the hindmost. While 
this sort of thing has always been 
with us, and our moral standards 
are probably no lower than they 
were 100 years ago, the point re- 
mains—with what we have to 
work, they should be at a much 
higher level. 

After all is said, some of our 
accomplishments are of mighty 
stature and we should take pride 
in them, but lest we become com- 
placent each of us has it within 
him—or available to him—to be 
twice the person he now is. And 
if there is one deadly sin above 
all the others, it is this: that a man 
does not do the very best with 
what he has, that he deny his 
destiny and aspire to no greater 
heights than mediocrity. 


Vim, V. Schlecedd 


Vice President & Editorial Director 
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LIGHT, STRONG 


TRIMOUNT & 
STUDS 


Designed for rapid assembly of sheet-metal, 


plastic or composite structures, Dot Trimount ' y 9° 
studs are available in both permanent and remov- 4 
able types. They can be pushed into drilled, Push Rivet Stud Push Rivet Stud Push Rivet Stud 


stamped or molded holes by finger-pressure alone Shoulder Type (Capped) Tapered Type(Capped) Shoulder Type (Not Capped) 


yet they lock positively in place and resist con- 


stant vibration. . »y > ' ) 


Studs can be designed in steel or brass with var- 
ious flange configurations for clinch, clip or clamp 
attachment to flexible or rigid panels as well as 
for push-through assembly. Available in all stand- 
ard finishes... with or without decorative caps. 


Push Rivet Stud Clinch Type Stud Clip-on Stud 
Tapered Type (Not Capped) 





DESIGN 
ENGINEERING SERVICE stiles wisideas 
rim Stu rim Stu 
Designers, metallurgists and plastics specialists Barrel Type Scissors Type 





on Dot’s engineering staff are equipped to work 
out optimum combinations of metal and plastics 
to suit your particular requirements. 
> For further details, 
write for Engineering Data Catalog, Section H 





Loop Type Stud Panel Stud Panel Stud 
Staple Type Hook-on Type 


CARR FASTENER COMPANY 


Division of United-Carr Fastener Corporation, Cambridge 42, Mass. 


Offices in: Atlanta, Boston, Chicago, 
Cleveland, Dallas, Detroit, Kalamazoo, Los Angeles, Louisville, New York, Philadelphia, Syracuse 


Use postpaid card. Circle No. 202 








FOR LAUNCHING SALES SATELLITES STANDARDIZE 


100% 
If you're making sales plans for a new model or new product soon to be launched into 


orbit, Southern fasteners will help assure its success. ON S0 UTH FRN 


Southern specializes in the manufacture of standard fasteners. Top quality materials 


and workmanship are combined to produce the most dependable production fastener FASTENERS 


your money can buy. Burr-free heads and durable threads help step up driving speed in 
assembly, and thus costly down-time, rejects and injured materials are reduced. 

Order USA-made Southern fasteners today. Call your nearest Southern distributor, 
or write direct to factory: Southern Screw Company, P. O. Box 1360, Statesville, North 


Carolina. FA 
SCREW COMPANY 


Manufacturing and Main Stock in Statesville, North Carolina. Warehouses: New York cesta Ties coneinin 
e Chicago e Dallas e Los Angeles. 


Machine Screws & Nuts « Tapping Screws «+ Stove Bolts « Drive Screws « Carriage Bolts «+ Continuous Threaded Studs « Wood Screws 


Use postpaid card. Circle No. 203 
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